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PUBLIC NOTICES 








ne University | of Sheffield. 


SESSION 19 1922-23. 


jce-Chancellor: Simm "HENRY HADOW, C.B.E., 
v M.A., D.Mus,. 


DEPARTMENTS of MECHANICAL, ELEC- 
TRICAL and CIVIL ENGINEERING, 
METALLURGY, MINING, FUEL TECH. 
NOLOGY and GLASS TECHNOLOGY. 


senate) Rasteninien. Ww. RIPPER, C.H., D.E 

ing.— ng.. 
D.Se., M. Inst. C. 

——@! H. DESCH. D.Sc FIC 

BAND. F RCCL, 

M. ist, ©. 


—J. BUS 
as. y 
WHEELER. Fic 
—W. E. 8. TURNER. OBE: D.8e., 
F. Inst. P. 


—R. Vv. 
Chemistry.-W. P. WYNNE, D.8ec., F_B.S 
Physics.— 75h MILNER Disc FRB. Y. int P, 
Geolosy.—W. G. FEARNBIDES. M.A. 
jectrical —E. H. |H. CRAPPER, M. Ene., 
MIE E. (Lecturer 
ee OSTEWART, M.A. (Lecturer). 


The Courses in the DEPARTMENT of ENGINEER- 
ING extend over three or four years 





Fi; 





in the DEF ARTMRW? of METAL- 
period of three or and pre- 


four years 
tions of responsibility either’ (1) (1) 
Manufacture, or (2) in the Non- 


ad 

COURSES in all ie ts 

one ted by Practical Traini 
ccmehawe, wales | are fully etuipped for the pur- 
—- ot af fic teaching, investigation, and 
Part-time Courses ame _sqvenged for students who 
desite to take apecial portions ot any of the regular 
in Mining Easinesrias. and in certain of the Cones 


Mechanical Lanny gs A 
a gos ey 


4th. 1922. 
The TECHNICAL LABORATORY COURSES com- 











The Engineer 


PRINCIPAL CONTENTS OF THIS ISSUE. 





A Swedish Solid Injection Oil Engine. 
Electrolytic Zinc Works in Tasmania. 
British Association at Hull—No. II. 


The Gennevilliers Electric Power Station 
(With a Two-Page Supplement). 


Scientific and Industrial Research. 


Mining Enterprise in China. 


Institute of Metals at Swansea—No. I. 
A Large Armour Plate Grinding Machine. 
An Electric Submerged Log. 

















Pttersea Polytechnic, London, 


Principal: ROBERT x ‘PICKARD, D.8e., F.R.S. 
ENGINEERING DEPARTMENT. 


EVENING CLASSES suitable for Final B.Sc (Eng.). 
AM IORs AMIME., &c., are held in the following 


Strength of Materials with Laboratory Testing. 
of and Machine Design. 
Sethe opt Machine Dest 
Er with Laboratory Testing. 
Students enrolled from September 19th to 22nd. 


DAY TECHNICAL COLLEGE. 
FULL-TIME COURSES in vil and 


. a 
Electrical for B.Sc. (EBag.) 
Universit Pisioma SOM 
~~ - 2. 


Cee 

oid. Fee £18 per session. "A 
CFSE prtenan oa ctw co snvtntin ty th 
‘AL. 166 


students not residing in 
Northern Po hnic Institute, 
HOLLOWAY. LOEDOR, WN. 7. 
DEPARTMENT OF ARCHITECTURE. 
SURVEYING AND BUILDING. 
in STRUCTURAL STEEL —— and 
REQUIRED for Fridays. 


riod. 
fl particulars to be addressed to 
at once. 289 











Northampton Pol Polytechnic Insti- | & 


8ST. JOHN-STREET, Er. LONDON, E.. 1. 
ENGINEERING DAY COLLEGE. 
yUL- ae DAY Noid pe J the Ry A and 
Practice of Civil, Mechanical and Electrical Engineer- 
ing. The Courses in Civil and Engineering 
Ni jon in Automobile and AERO. 


those in 
include specialisation in RADIO- 


SPECIAL ENTRANCE BEAMINATION is held 
at the end of September before the commencement of 


> HE 


each session The Courses i: spent in 
commercial workabape and ex over four 
They also for the Degree of B.Sc. in 
neering at niversity of London. Fees, £18 or £13 
per annum. 
E ENTRANCE SCHOLARSHIPS the 
value of £62 each for the te course will be 
for competition st annual 
examination in Septem 


OPTICAL ENGINEERING AND 
TECHNICAL OPTICS. 
Full and Part-time Courses in this important 
department of Applied Science are given in specially 
equipped lecture rooms. annual 
entrance examination is held at the end of September. 
EVENING TECHNICAL COURSES 
in all branches of Mechanical and Electrical Engineer 
ing commence on Monday, September 25th, 1922. 
The Laboratories, both Mechanical and Seeeeat, 
- well d with cd t 
side, provides for specialisation in 
tical Engineering, and, 
ion in Alternate and 
hy and 





the Blectrioal hae er 
Telephony. and in won Testi 


More complete particulars, together with conditions 
of and all { pecti 
work of the Institute can be ‘at the Institute 
RU SULLINEUX WALMSLEY, D.80.. 
192 Principal. 


PUBLIC NOTICES 


PUBLIC NOTICES 





Tech nical College, Bradford. 


DAY COURSES. 
FULL-TIME (Day) COURSES. extending over three 
or four years, and leading to the Diploma of the 


are arranged in the following Departments :-— 
TEXTILE INDUSTRIES. 
CHE = 





E 
ANICAL ENGINEERING. 
CIVIL ENGINEERING. 
ECTRICAL ENGINEERING. 


BIOLOGY. 
8 facilities are available for ADVANCED 
8 ; Y and RESEA _, - 
‘urther particulars awe may 
obtained ca goes application to x4 AL, = 


College, B 
ooh * 


BY DIRECTION OF THE DISPOSAL BOARD. 
For Sale by Tender, 
ELECTRICAL POWER STATION 


GENERATING PLANT 
At H.M. FACTORY, GRETNA. 


OFFERS are INVITED for PART of the ELEC. 
TRICAL POWER STATION GENERATING PLANT 
at H.M. Factory, Gretn 

ry Plant that is available consists of :- 

3000 K.W. (4000 — V.AD ALTERNATORS, 
wey p.m., 50 cycles, direct-coupled 

EXCITERS, each coupled “to a High-pressure Curtis 
TURBINE asesnens for 185 Ib. per sq. in. working 
pressure, 500 deg. total poemperstaes. and exhaust- 
ing to 28in. Ab complete with Steel Separators, 
Steam Traps, Oil Coolers, Stop Valves, Steam and 
Vacuum Gauges, &¢ 

Makers, British Thomson- } ae 

Maker's Nos.: Turbines, 588, 64 

Alternators, 17 a8, 19,258. 
= set is complete wee a surface condenser having 
area of 6300 eq. ft. and capable of dealing with 
40. 000 900 Tb. of etenen per hour; a three-throw Edwards 
air pump. and an isin. centrifugal circulating pump, 
each driven by an electric motor on a 440 v., 3-pb., 
50-cycle circuit. 

Mak Cale, Marchent and Morley 

TWO Heenan and Froude 83in. Wei Air FELTERS, 
complete vith Air Ly mm Inlet to Generators ; 

H.P. Motors and Two Small Water Inlets fitted with 


FOU Babcock of Wie porEns, each with a 


heating surface of fitted with Mech- 
anical chain-erete Stokers and T Superheaters 


SaaS ae ft., capable of superbeating 


poe comatete p+ all fittings and a 200- 
Ecoonomiser is fitted with each boiler, and 

















sale can be obtained on 
fe goes D B.1.E., Plant and 
Block * * Earl’s Court Exhibition, London, 8. nA 5. 


A berdeen Osperation Water- 


IONS 1 


EXTENS 
CONTRACT No. ‘al ONEW At AQUEDUCT, 





The Town 
receive TENDERS from ques 





con’ 
LAYING and JOINTING rf of 48in. MILD 
STEEL PIPING and ANCILLARY ay WORKS ag 
Gateside of Inch 
The drawings may veri ~~ ya 
schedule of aiuantities 
on-and after 2lst en and for 1922 
‘ater Engineer's Office, 414, Unions . aber: 


each specification 
Sterling in = will be Teauired 


quantities fully priced out in detail, 
have withdrawn the 


ey 


deposit of Five Pounds 
by --E~ M-A 


been acce ret 
~~ Ak, provided that be el shall ot have sent in a > me 
Tender, based on 


the drawings, speci 
schedule of quantities provided “with the echedule of 
and ehall not 


same. 
Tenders on the forms prescribed 1d enclosed in 


envelopes, ont 

later than 1ith 
Town do not bind 

the wae or any Tender. 

GEORGE MITCHELL, = Inst. C 





* Tender for New 
undersigned, must 
1922. 


themselves to accept 


ater — 


Water Engineer's Office, 
414, Union-street, Aberdeen, 


12th September, 1922. 





acum: | FOR A hg OF THE 
BOARD OF TRAD 


Notice is Hereby ( Given that, 


in_ pursuance of the 20th Section of 
panies (Consolidation) Act, 4S: APPLICATION bas 
directing aa'A on don abou to be formed ~ aie ihe 
name of “ THE E INSTITUTION OF ENG GINFFEING 
INSPECTIO IN” to be registered with limited ny 
without the addition of the word “ limited ” its 
name 


is 


tatt 


d to 





r ob of the A ation are set out in 
extenso in the Memorandum of Association, a copy of 
which may be inspected at the office of E t A. 

> , Tose rere, The uary, West- 
minster, 8.W. 1. Solici 


Person, y. or Corporation objecting to this 
=p lication may bring such objection before the rd 

¢ on or before the 16th day of October next by 
a letter addressed to the Comptroller of the Companies 
Department. a T Great George-street, 
London, 5,W. 1. 

Dated this 20th day of Gooponber, 1922. 
. J. WHARTON, 


318 Hon. Secretary. 


engal- Nagpur Railway Coni- 
Bo goer Ba to a TENDERS for 
700 STEEL TYRES. 





The Directors 
the following :— 


8 and form = Tender can be obtat. 
the Company's Offices, G —. old 
| London, E. é 2, on or after 20th 


1922, 

A fee of £1 1s. will be charged for the specification, 
which will not be ret: 

Tenders must be submitted not later than Noon on 
Monday, 2nd Octobe 

The Directors do not tind themselves to accept the 
lowest or any a e he 2 Boerd 

r pS 
WYNNE, 


* ioe Direetor. 





Ceri Union. 


TO LAUNDRY ea &c 
The Guardians of e-named Union invite 
QUOTATIONS Ay the = LA DRY MA- 
CHINERY 


tOTARY. at their Infirmary, 
(a) —. OTARY FOUL WASHING iacHE 
25 Adult Shirt Capac: 
(s) ox 22in RO, i rh ONE ROTARY 
ASHING MACHINE of 80 Adult Shirt 


bf 
Inspection ¢ "the laundry by persons desiring to 
Tender may be arranged with the Steward of the 


firmary. 
_ Forms of specification and other particulars may be 
ad of d and = be returned not 
later than Monday, October 2nd 
NORMAN P. * WALKER, 
Clerk to the Guardians. 





Heath. Suey. 
19th September, 1922. 


Bombay, Baroda, and Central 
-% yg! COMPANY 


nad 8 





made = forms, copies of which, 
th specification, can be ob: at these offices on 
payment of 10s. each ( ese will not tbe returned). 
The Directors do not bind themselves to accept the 
8. G. 8. YOUNG, 
Secretar 


The White Mansion, 
OL Bests By Westminster, 8.W. 1, 
20th September, 1922. 


Gs of sarees ens 
p a4 ENGINEER NTRA 
ion invite TENDEee _ ONE 
CORNISH 1 OILER, 19ft. by 6ft., to be installed at 
lee» lane Baths and Washhouse 
Specification may be obtained on couietion to the 


lowest or any Tender. 


y. 


314 








A vekland Harbour Board, New 


ALAND, 


TENDERS are nIVIEED for the SUPPLY and 


DELIVERY of :— 

TWELVE (12) 5-Ton (and pet! for 3-Ton) 
Semi-portal Balanced Jib ELECTRIC @Q 
CRANES. 

FOUR (4) Py (and 


b ELECTRIC ROOF 
SIX (6) 1-Ton ELECTRIC — RAIL 
Speci ficati and forms of 





Cripplegate, 
on payment of a deposit (returnable) of Two Tivinens, 
Auckland 


= CHAIRMAN, ‘Marbout 


to 
ist, 1923, addressed “* 
Board, Auckland, New Zealand.” 


of Tender 


UaY 


alternatively for %8-Ton) 
CRANES. 


CRANES. 
can be 


C. 2, 





Tyne Improvement Commission. 


DREDGING rise. 
Sree ip 
DELI ERY in the undermen: 
ONE NON-PRO 
BARGE LOADING BUCKET D 
FOUR SINGLE-SCREW STEEL 8 
BARGES, each with a hopper ca 


t Commissi SCHON and 
NDERS for for the CONSTRUCTIO. 


LADDER 


DGER. 
AM HOPPER 
pacit 800 


7 


Janeth 





Copies of the form of T diti 
pecifica: 





TO COLLIERIES, ENG 


BOROUGH 
ENGINEERS, CONTRA Croks, AND O71 
BURNT 4 


Pree Supplies of of "Burnt Red 


ASHES WA Destructors, 
hf Collieries. Furnaces, Festoden &c. &c, 
at i is st No 


eg particulars of a ot A> 


Vimore), to Box 6158 i2a.. 








Ton. Gar lane, London, 











tt 
Noon on Saturday, the 28th of ( 


issioners do not bind themselves 
Tend 


Comm: 
the lowest or any jer. 
y Order 
J. McDONALD MANSON, 
Tyne Improvement Commission Offices, 
B -street, 


Newcastle-upon-Tyne, . 
September 20th, 1922. 


819 


and Chief Superintendent, 
Dale-s 


ment treet. Liverpool, on +2 
which wit be returned on receipt of a = _— Tender 

nders must pe josed and sealed up in an enve- 
lope, addressed to the Town Clerk, Muniot Build- 
ings, a endorsed ‘‘ Tender for . Bathe 
Department,”” and delivered by letter not later 
than Twelve ae ¥. the 10th October, 1922, 


io not 
the lowest or any Tender, 
G. HAMMOND waneptor, 


wa Clerk. 
Liverpool, 16th September, 1922. 290 


PUBLIC NOTICES (continued) 
Page 2. 








SITUATIONS OPEN, Page 2. 
SITUATIONS WANTED, Page 2. 
PARTNERSHIPS, Page 2. 
PATENTS, Page 2. 
MACHINERY, &c., WANTED, Page 3. 
FOR SALE, Pages 2, 3, 4, and 102. 
AUCTIONS, Pages 4 and 102. 
PREMISES TO LET OR WANTED 
Page 4. 


WORK WANTED, Page 4. 
AGENCIES, Page 2. 
MISCELLANEOUS, Page 2. 





For Advertisement Rates See 
Page 301, Col. 1. 








NUMERICAL INDEX TO ADVER- 
TISEMENTS Paxe 101. 
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THE ENGINBER 





— EE 













PUBLIC NOTICES 
S tate Electricit 


OF Me 


TENDERS 4 
TENDERS are aeeenr Invi for the PLY, 
DELIVERY, &c., of the following for the Morwell 
Power Scheme. 
Copies of Tender form and specification will be avail- 
able on and after 2lst September, 1922, upon applica- 


tioa to 
Agent- me = for Victoria, 
Melbourne-place, Strand, 
8 g08 oa W.O, 2. 
“a sane, GR TR, 
Sreaa nai, fel wi Bes 
VALVES, EXHAUST PRESSURE 


REGU- 





, Commission 


: ADMISSION, . 
BY-PASS REDUCING VALVES, &0.; eshatet Weight : 
tb. per are 
18 Ib. ‘to, 45 Ib. gauge ; ‘alternator bed volts 


$11, — WATER - TUBE 
Lake, ashe oa, ft. H.S., 
MO &o. 

for 





NEW 8’ 4" 


VERTICAL BORING & TURNING MILL 


Single Pulley Drive. 
FOR IMMEDIATE DELIVERY. 


MARTIN BROS. (MACHINERY), LTD., 


Latest Design. 


30 TONS, 
—_—_~ 











XD ~youn 
DESIRES 
standing 


ue 
standes: it =a] 
Ne ara p ceatay 
Por toe" ~ 


GENTS REQUIRED for the Sale of H 


GENCIES WANTED FOR s00TrA: 
A ENGINEER, with office in Glasgow, 


REPRESENT = or tae LEMS of good 
=k The sla 






































HOUSE, inol G, 35, BRIDGE STREET, 
8 ack, DBIVEN a FEED ayers. MANCHESTER, de | 
s in TEM of TE 
hie, Se tet eee Te, | apa: = 
sSetions be arable. BITUATIONS OPEN (eontinued) SITUATIONS WANTED (continued) 





MARGE.—£2 £9 a ter the aa two copies of Tender 










form a contd freation 
nlete, hat recei ANTED, ENGINEER, to Take Charge of Oil 
poe adie v4 ma ah Be ee any farther copies Engine Dept. of a Firm of General Engi. 
will be supp! he oun sa 1 is pes : first-class techni man with experience in 
PRELIMINARY Soe Gapcait of design of Diesel — Semi-Diesel Engines essen- 
yt TF in each poeeonss. tint 4 must = a to pesotieke ane a bave 
good connection arket.— 
chssipaies Add of experience, and 


, stating age, 
expected, 283 4 


particulars 
283, The Engineer Office. 








T on ihe prescribed forms, properly endorsed ANTED, WO NGINEER with Sea Ex 
ont ne vered to Wiese al, W sc eee, ablovafietontly and ecto to eo 
in no = 5 p.m, order six marine internal combustion 
Ss OR , 908), § . 1923, and in the Tf ni ied in small coasting vessels.—Ad: 
gase of S ok vd auuary, 1928. with full particulars perience and wages > Ore 

>. State Electr! 4 Low. PCim, The Bagineer 





on ictorta. 
Oe Ibourne, V ‘eter tralia. 


[he Metropolitan Borough of 


GARAGE.” ace 
unsiee, ewomoagied by ENGR. tor 
SGOT ie SER Wg Se | 


NTED for Production Department, ENGINE, 
Tuas has shad wide experience. Must be eee i 
drawing-office ‘ofor, 


a ee hg hy ye are et 
tions 





mation, 
=e the p+ 4 = seeing 


px We Peet atls exsaallve pos souens 


by’ com, State experience, salary, oon, 
The E Office. 239 ri 








Q 


ceuVICES x in teestended Wachee SRF 


All 
























8 INT to —_ i: ae. : 
a —4qee ence in age, and approxi- 
“She 5 ad as showing 4 fg DP salary required Address, 383, ‘The. Engineer 
Eoalars « the scheme may es: or a 
z bon ‘ CTOR’S AGENT-ENGINEER WANTED 
which will be sermmned i taft pe] Guinea. C by a leading Firm of Westminster Civil Engi- 
have been considered and od ton, y }m Con ——y | a vuding. preparation of 
the Couneil) subjeat te ns in branches ba Li Sn 
bona fide A Given in the | ten .— Address, Pu age. ence, an ary 
maaney 4 der ae not withdrawn. req d, 321, The Engineer Office. 32h a 
must be placed in au envelope, sealed wit: 
ealing wax and enderest render for at Mill- ESnzes ANTED for Birmi 
fields- road,”” accompanied by the full * te Represent bares Fira Toaufacturing 
ticulars, and Bt be delivered by the or and 
tendering or an authorised tative to the = AA. must = sound -—— , — 
at y meeting of the ¢ and | sslliag experience, and have good connecti “We vibe 
Seanad Committee of the Couneil, to be bald district.— Address, stating age. edart Fs» 
t 7.30 p.m, on Monday. October 2nd, 1922, at the | and fuli particulars of experience an ming eos, 
Ball, . CE ys The Engineer Office. 
be sent by t by registered letter, the 
Ohairman the Commit _ ATIVE WANTED by 


tee, so as to be delivered to 
him not later than the time above. 


named Lift Manufacturers in London. 
Designs and Tenders delivered or semt otherwise will uired.— Address. 


salary req a 
4 y Perle « 


NY vines. Entesyeted in in apraatien. Design, and 
ances, that 


Paten ae, of echan can 
Bretteety UT LISE = SERVICES. ot an ENGINEER 





ST of proved ability and long experie: i 
$e pee phere oie is invited to write to gp The 
P6127 B 
At woz! ae | MANAGER. Thoroughly Practical, Well- 
ia J Engineer, sound sho oat 0. pe- 
ence, By re ng. millwrighting, 
fro tout work Pact 22 22 years 6 ul 


about as foreman an 
. The Engineer Office. 


p> ll works man: 


co to CIVIL ByaneER cai), There 
competent all sufveying El 
for waterworks, structures, me ublic — -~y be.: : Se. 


te salary. — Address, P6114, The Engineer oO 








UYER.— A Large Engineering 
Bre Rt te tee 
SIRES to NEGOTIATE APPOINTMES —_ 
Write, Z. M. 613, c/o Deacon’s, Leadenhall-s a } 

B 


igh-elass Air 
Com pressor; neumatic Bo 1 ¢ 
and a & of a Piborsuck ae 
versant w branch and well oduced among 
~ ‘ouch need apply = J. OF ARS 
WU AY, Meth. E., 66, Hatton- earden, London 
. . . 609: lb 





N_ Old-established FIRM of GENERAL — I. 





NEE ith © pameeat fMfices in Kingsway 
would eR PAR ABRA Nok for’ tek 
LONDON MANAGER kor as BUYER of ENGI. 
NEERING PLANT or MATERIAL for any sound 
un ing, and w eit pet, their organisation and 
ex the neering industry at his disposal, 

pply in it i co to Box No, A, H. Smith 
and Son, 11, Kingsway. “Wo. "P6091 » 








JAPAN. 
Oo”; pets BLISEED Neutral M in Japan, with 
offices in several towas, DE: 5S an AGENCY 
in stee First-class net — al interview 
& a Longe by ad Box No. 1, 21/24, seaeepur- 
- Londen, 8. P6055 
FIRM 


Ses aa 
’ mic stor 
Fis ad eae _— or 


EPRESENTA TION 
R° rat ee apd WORKS 


att LES. with 


good offiee, a  ensinee 4 
nl techatcat pet in duriee 


oniliced oe ies, tr ae 
| Sh re aay 4, W a 








IVIL ENGINEER (Young, 28), College Tra 
est experience surveying, low 
SEEKS OFENING under Member of Institu 








aa and 8 
HEED, 1, Cloveliy-tond Southsea Be100 
IPLOME (25), Mech. Eng. (3 Yrs.), oft: nd 
worksh: perience, 2, = ie ee 
(dew ry pane or ab 
ing-road, N. 
ACHINE ENGINEER and Well-known 
pert Gearing, who has 


Switserland: and all the British Isles, SEEKS 
TION as Representative, Wor! rT, or A 
Manager with nsible " where his experi 
Would be of wse.—Address, P6061, The Bagiaess 0 

1 








OUNG ENGINEER (26), Fine Technical and Prac- 


then e - 
to responsibility, OPEN to an APPOINTM with 
for and capabilities.—Address, 



















MISCELLANEOUS 
ate BUYERS of Used RAPE OIL, 
ng 


| Ae Pvc ws hes. boon ued for 
Spy 8° Ce EY — 
‘| CARO Wor, = sr 
Sha tr reo 


‘AC- 
r, CANADA 
ted, Brockville, Ontario, 


the Canadian manu- 
~~ gi AK General 
and FORGING®, 
Canada. 
Cod we OF. with a ERS, AM.1LO.B., me wisi 
OF w. born, 
= 


» home « 
in paste : 
Gas ie 
tion.—Ad 














mctrie Basse, Convercre 


Good cx com nee- 
3201 

















not be accepted. FE 
Da —, om not bind . to accept any 
w nder. 
ete St eee oe eS REQUIRED | by Old-eatablished neering Com: | ."GINBER DEAUGHTSMAN cee ctaee) DIS. NSTITUTION OF CIVIL ENGINEERS — 
ee oa Cert, BE padotate as arin Sige ei | Lemreatel en Saari Seth, ne | LAD SOME oP PSPS © Ce 
Mareen wr 1th, 1022. 288 | neers’ Stores. ly gt hg age ond sally | test ana the ed glee P0123, The. Enginetr OCXI.. and CCXIL of the” MINUTES of 
Se ber 18th, 1 » ° . = ve tite 
expested, 2. Pan son's, Lendenball street - | Offies. and would 1 aprone euch i? 
[ihe South Indian Railway Com- ¥ WANTED for Engineering Firm | [ ADY TRACER. 9 Years’ Bngincer-| -Et4 ee eae eee 
PANY, Limited, are p’ to receive TEN- S ) im YorRshire. Position does not | 24 08 tnd ete ee » SEEES &. 
DERS for the SUPPLY of :— call for = deep of secretarial practice. a gg pat ‘ 
1. BRUSHES. does need & man » initiative. and ein seed, =e HE DESIGNER of the ion at pet the Famous 
2. LAMINATED, HELICAL and VOLUTE ceeeeene ability. commencing salary, Director Control Bri Navy 
gy te . giving details of Mi ence i th DRAU Wide Expe- | would be PLEASED to Ot th ONS 
3. FOUNDRY ex an and salary required .— Address, rience in the design and lay-out various indus- | or FIRMS inereeted, os Lm for 
‘= aa oF Tender ill be availabl = - —_. wenrtas. D or a instruments, fadre 
. ¥ — . 
okt jomday. the AY; i ab gvailal a : 3, DES sikES 3 = pehaes | mare perks is is wpitipe tot nat rdfective pb adress 
pany. 8 1. s . « oe 
enders, BAdrested to Chairman and ‘OUNG MAN (21) SERS SErU a6 Improver SLATION: and Duteb) 
tng South Pate Be Railway Ay-y-y" Limited, marked ba Drawing office cars” apprenticed» in Aceuracy 4 prompt —R, SWIFT. 50, 
ers for as the case may must a excellen techntoat Tefs —¢*. wee-eweet, Mose Side, . Many 
left with the —~ ah later Twelve LIS, 3, Vicarage-lane, | ag Mon. P6107 B experience in Pse7s 1 





a net 
Noon lay, the 10th y F- +, 1922. 
The Directors = aes bind themselves to accept the 
lowest or any Ten 

















Cmaliroun FOREMAN eBEKs RE-ENGAGEMENT ; 


PATENTS 























A obsrees which wilt not be resenesd, will be made l-round mechani¢, age +; good 
of 108. for each copy of thé spect 4 hl ae district postersed. —Address, 
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Electrolytic Zinc Works in 
Tasmania. 


Tae establishment within the British Empire 
of the largest zinc-producing plant in the world 
is an event of outstanding importance, and‘ while 
the national and international significance of the 
great undertaking in Tasmania transcends the purely 
engineering features of the scheme, there are no 
departments of engineering which have not been 
engaged in the development of the works, which 
we illustrate on page 300. 

The Electrolytic Zinc Company of Australasia, 
Limited, did not proceed with the construction of 
so large a plant without exhaustive preparatory 
examination of methods for the production of zinc 
by electrolysis, and in applying such methods to 
the complex ores of Broken Hill and Tasmania, 
much electro-chemical and metallurgical research 
work had to be undertaken, notwithstanding 
the advanced knowledge of the technique of zinc 
refining which was already at the disposal of the 
Australian producers of raw concentrates and spelter. 
The original experiments were conducted with a 
glass cell having a capacity of 6 Ib. of zinc per twenty- 
four hours. This tiny experimental station was 
followed, very shortly, by a unit capable of producing 
600 Ib. of zinc per twenty-four hours, the results 
then observed being such as to warrant the establish- 
ment of a plant producing 30,000 Ib. of zine per 
twenty-four hours. 

This 30,000 lb. plant received energy from the 
hydro-electric undertaking of the Government of 
Tasmania, the extra high-tension supply, stepped 
down to 11,000 volts, being connected to three 
1250-kilowatt synchronous motor generator sets 
built, together with the switchgear, by the 
British Thomson-Houston Company, Limited. This 
machinery was contracted for, manufactured, and 
shipped during the most sombre period of the war; 
but in spite of the remote nature of the site, and the 
extreme danger then attending navigation, the 
plant was delivered and erected at Risdon without 
the loss of any essential element, and within a week 
or two of the date scheduled. The success of the 
30,000 Ib. equipment has led to the construction 
of the plant shown in the illustrations on page 300, 
the completed capacity of which is to be 300,000 Ib. 
of refined zinc per day. These illustrations give 
an excellent general idea of the works, two of them 
having been reproduced from photographs made 
from aeroplanes. The wharf marked A provides 
berths for two ships, while Babcock and Wilcox 
luffing jib electric cranes, each capable of handling 
inwards or outwards 100 tons hourly, are in operation 
on it. A 24in. belt conveyor system, marked B, will 
carry 250 tons hourly of concentrates or calcines 
from ship’s side into the calcine storage, marked C, 
which has a capacity of 20,000 tons. An electric 
shovel, with a capacity of 60 tons hourly, delivers 
from C into trucks, which are hauled by a high-speed 
electric winch, housed in the building marked D, 
up No. 1 haulage, marked E E E, and thence to the 
final roasters marked F, where the calcine is prepared, 
and then delivered by a belt conveyor system which 
has been erected since the photographs were taken 
between the points G G, to the leach plant, marked H, 
the necessary intermediate storages being provided 
throughout the plant. 

In the leaching plant the oxide of zinc is extracted 
from the caleines by sulphuric acid; the insoluble 
portion enriched in lead and silver, by the removal 
of the oxide of zinc, is filtered off, dried and prepared 
for further treatment for the recovery mainly of the 
lead and silver. The solution of sulphate of zinc, 
after purification for removal of traces of other 
metals, is circulated through electrolytic cells in 
the building marked I, where the electric current, 
passing from the anodes to the cathodes, deposits 
zine on the cathodes and regenerates the sulphuric 
acid at the anodes. At intervals, the cathodes are 
lifted mechanically from the cells, and the zinc, 
which has been deposited as sheets, is removed 
for transference to the melting house marked J. 
In the melting house the zinc is cast into 50 Ib. 
slabs and carried by means of a chain conveyor 
to the wharf for delivery to steamers as required. 

The three-phase electrical energy is delivered to 
the company’s power house K from the step-down 
station of the hydro-electric department of the Tas- 
manian Government, marked L on the two lower views 
on page 300. The administration offices are shown 
at M, the store and warehouse at N, the experimental 
station at O, the assay office at P, the mechanical 
shops at Q, the wood-working and pattern-making 
shops at R, and the main change-house at 8. The 
residues, from which most of the zinc has already 
been removed in the leaching plant, are delivered 
by No. 3 haulage, marked T, to the wharf for ship- 
ment to Port Pirie, to be smelted there for the recovery 
of the lead and the silver. The quantity of lead and 
silver recoverable annually from the average grade 
residues produced, will approximate 6000 tons of 
lead and 1,100,000 oz. of silver. 

The electrical energy for the production of the 
zinc is, as has been said, supplied by the hydro-electric 
plant of the Tasmanian Government. The power 
is generated at Waddamana and transmitted, at 88,000 


volts, a distance of approximately 65 miles, to the | 
Government step-down station at Risdon, where the | 
voltage is reduced to 11,000 volts. This step-down | 
or sub-station is said to be the largest of its kind in | 
the British Empire. 

The main function of the electrical equipment 
installed at the works is to convert three-phase 
electrical energy supplied at 11,000 volts 50 cycles 
to direct current for use in the electrolytic cells. 
In addition, there are transformers for reducing the | 
pressure to 415 volts for driving various motors 
around the plant, and for the lighting of the establish- 
ment. The following is a description of the plant 
installed for this purpose :—The electrical energy 
is supplied and measured at the 11,000-volt bus-bars | 
installed in the Government step-down station. 
At this point, three maximum demand indicators 
are installed, each with its separate current and poten- 
tial transformers. For the purpose of accounts the 
meters are read at the end of every quarter, and reset 
to zero. The mean of the three meters is taken, 
but should the reading of any individual meter vary 
by more than 3 per cent. from the mean of the read- 
ings of the three meters, it is taken out of service | 
and tested and an adjustment made after the error 
of the meter is determined. One of the meters is 
the property of the Government, one is the property 
of the Electrolytic Zinc Company, Limited, and the 
third is the joint property of the supplier and consumer. 
The total amount of power contracted to be taken 
by the zinc works is 30,000 horse-power, but at present 
only half of that quantity is being taken. It is antici- 
pated that the load will be increased to the full 
figure in January, 1923. 

The connection from the Government step-down | 


INTERIOR OF ROTARY 


station to the converter station is by means of four 
underground cables, each having three cores 0.4 
square inch sectional area, paper insulated, lead 
covered and steel tape armoured. The four 
cables, which were manufactured at the Prescot 
Works ot the British Insulated and Helsby Cables, 
Limited, are laid directly in the ground for their | 
entire length. 

The high-tension switchgear is of the remote con- 
trolled type, the oil switches, current and potential 
transformers and bus-bars being mounted in concrete 
cubicles. The whole of the control is carried out 
from a bench type switchboard, and the control 
circuits are supplied from a storage battery at 
240 volts. This battery voltage has been selected 
on account of the fact that the whole of the 
lighting of the plant is carried out at 240 
volts, and in the event of a power failure 
at night, a change-over switch enables certain 
essential emergency lights to be switched over from 
the alternating-current supply to the storage battery. 
The high-tension cubicle structure carries two com- 
plete sets of 11,000-volt bus-bars with two rotary 
selector (isolating) switches to each circuit. The 
electrolytic plant operates continuously on full load, 
twenty-four hours per day, seven days per week, 
and this arrangement of duplicate bus-bars and 
selector switches makes it possible for either of the 
bus-bars to be completely isolated for the purpose 
of inspection and the cleaning of insulators without 
the necessity of shutting down any section of the 
plant. The doors which give access to the oil switch 
and instrument transformer compartment are so 
interlocked with the isolating switches that both 
isolating switches on each circuit must be opened 
before it is possible to open the cubicle doors, and, 








on the other hand, when these doors are opened, 





| motor. 





it is not possible to close the isolating switches. 

Seven rotary converters, each rated for a direct 
current output of 3000 kilowatts, continously with 
a temperature rise not exceeding 40 deg. Cent., 
have been installed—see the accompanying engraving. 
Each converter is connected to three single-phase 
oil-immersed transformers made by the General 
Electric Company, of Schenectady, and provided 
with tappings to enable the voltage impressed 
on the converter slip rings to be increased by 5 per 
cent. or decreased by 5 or 10 per cent. All of the 
transformers are permanently connected to a piping 
system which leads to an oil-filtering equipment. 
This latter enables the oil to be drawn off from any 
transformer and filtered. An oil storage tank is 
provided from which any transformer, which has 
been emptied of its oil, can be immediately refilled 
without having to wait until the oil which is drawn 
off has been filtered. Each rotary converter is pro- 
vided with an induction voltage regulator mounted 
directly on to the bed-plate of the machine. This in- 
duction regulator is operated by a small alternating 
current motor controlled from the main switchboard, 
but is capable of also being controlled by hand. 
The induction regulator enables the rotary converter 
to give a pressure variation on the direct-current 
side of 500 to 600 volts when connected to the normal 
tappings of the transformers. The windings of the 
induction regulator are cooled by air, which is 
circulated by means of a fan mounted at the alter- 
nating-current end of the bed-plate and driven 
by a belt from a pulley mounted on the rotary 
converter shaft at the extreme end of the starting 
The rotary converters are of the self-syn 
chronising type, a starting motor being mounted 
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CONVERTER HOUSE 


on the alternating-current end of the machine. 
The starting panel is mounted on the converter 
station floor, and the starting operation is as follows: 
(a) The high-tension is closed from the main switch- 
board which connects the transformers on to the 
11,000-volt bus-bars; (6) The oil switch on the 
starting panel is then closed so as to connect the 
starting motor in series with the slip rings and the 
transformers ; (c) The induction motor starts the 
converter and brings the armature up to synchronous 
speed. At this point, the motor acts as a synchronis- 
ing reactance and allows the converter to synchro- 
nise automatically with the supply through the 
stator windings of the motor. 

A volt meter with synchronising lamps is connected 
across one of the phases of the starting motor, and 
when this indicates that the converter has syn- 
chronised, the induction motor stator windings 
are short circuited by means of three hand-operated 
single-pole knife switches, which connect the slip 
rings direct to the transformers, and the machine 
is then paralleled on to the direct-current bus-bars. 
Each machine runs at a speed of 250 revolutions 
per minute, and is equipped with an over-speed 
automatic cut-out. An end-play device which 
maintains an automatic reciprocating motion of 
the armature, in a direction parallel with the shaft, 
is also provided. The field rheostat is mounted close 
to the machine, and is remote controlled from the 
main switchboard. 

As a very heavy current has to be handled from 
each converter, the direct-current switchgear is 
mounted on the converter station floor near the com- 
mutator end of each machine in order to reduce 
the length of the copper connections to a minimum. 
The switchgear is of the remote controlled type, 
and is operated from the main switchboard. The 
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Results of Tests. 
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ammeter shunts are installed in the main connec- 
tions close to the converter foundations, while tho 
ammeters themselves are mounted on the main 
switchboard. The various air compressors, pumps, 
cranes, conveyors, elevators, and other mechanical 
devices around the plant are driven by three-phase 
motors, supplied at a pressure of 415 volts. This 
voltage has been chosen to enable all of the lighting 
circuits to be supplied from the same transformers. 
The transformers for supplying the motor and 
lighting circuits are connected in “ delta’’ on the 
11,000-volt side and in “star” on the low-voltage 
side, the neutral being brought out to give 240 
volts for lighting purposes. There are two banks 
of transformers, each consisting of three 500 kilo- 
volt-ampére single-phase transformers connected as 
above. Each transformer is mounted on rollers, 
and a spare is provided so that in the event of a 
breakdown to one transformer it can be replaced 
in a minimum of time. The low-tension mains 
for supplying the various motor and lighting circuits 
are constructed of bare copper stranded cables 
carried on wooden poles. With the exception of 
the transformers and cables, the whole of this electrical 
plant was manufacted by the British Thomson- 
Houston Company, Limited, Rugby, England. As 
about 95 per cent. of the total energy consumed 
is utilised in the electrolytic cells, the plant operates 
with an unusally high load factor, and under normal 
conditions it is often over 97 per cent. The power 
factor can be regulated at will and the plant is usually 
operated at unity power factor. 








A Swedish Solid Injection Oil Engine. 


TE following description of the Hesselman solid 
injection oil engine is translated in abstract from an 
article by Professor E. Hubendick, of the Royal 
Technical University, Stockholm, in a Swedish pub- 
lication. 

The special features of this new engine are a fuel 
pump which receives the fuel from a separate feed 
pump connected to an effective filter ; the governing 
and fuel-distributing mechanism which is intimately 














engine of 500 brake horse-power at 150 revolutions 
per minute. In this case the plunger is driven by a 
cam which revolves at 450 revolutions per minute. 
By an arrangement of levers the stroke, and with it 
the linear speed of the plunger may be changed within 
certain limits. The amount of fuel delivered at each 
stroke of the plunger is determined by the opening 
of the suction valve of the pump. In stationary 
engines this suction valve is controlled automatically 
by a centrifugal governor; in marine engines the 
governor serves mainly as a safety device to prevent 
racing of the engine, while the speed is regulated by 
hand by turning the larger hand wheel at the lower 
right in Fig. 1. The time of the injection and con. 
sequently also of the ignition may also be varied by 
the smaller knob on the outside of the hand wheel. 

The distributing delivery valves are actuated by a 
common cam which acts upon the plungers of the 
valves. These plungers are, like the main plunger of 
the pump, accurately lapped in the guide bushings 
fitted into the pump body. The latter should prefer- 
ably be made of forged steel. The design of the valve 
plungers is of such a nature that the seating of the 
valves causes the pressure in the corresponding dis- 
charge pipe to fall, thereby ensuring the proper seating 
of the injection valve and also preventing a possible 
drip from this valve. The pressure variations within 
the delivery pipe are plainly shown in Fig. 2, repre- 
senting an indicator card taken with an optical 
indicator. The length of the card corresponds to 
one quarter of one revolution during which the injec- 
tion takes place. The straight base line represents a 
pressure of 4000 lb. per square inch, and the rise in 
pressure above the base line amounts to approxi- 
mately 400 Ib. per square inch. This excess in pressure 
serves first to open the injection valve and thereupon 
to effect the injection. The use of mechanically 
operated delivery valves permits also the adoption 
of a simple arrangement for cutting off the fuel supply 
to one or the other cylinder while the engine is 
running. 

As already mentioned, the fuel is delivered to the 
fuel pump by a separate feed pump which ensures a 
reliable fuel supply and at the same time permits 
a ‘‘ pressure filter’ to be placed in the suction line. 
This filter, through which the fuel is forced, arrests 
any impurities greater than .00lin. diameter. It is 
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Fig. 2. SOM a vey 


Pressure Variations in Fuel pipe. 


Swain Sc. 


FIG. 1—FUEL PUMP FOR SIX-CYLINDER 500-B.H.P. ENGINE 


combined with the fuel pump; the fuel piping; the 
fuel injection valve; a simple arrangement for 
properly introducing the combustion air into the 
cylinder and a special shape of combustion space. 
The fuel pump is provided with a single plunger 
for several cylinders, which consequently has to 
perform as many pressure strokes as there are injec- 
tions required by the whole engine. The proper 
distribution of the fuel is accomplished by mechani- 
cally operated delivery valves, one for each cylinder. 
Fig. 1 shows the fuel pump for a six-cylinder four-eycle 


advisable to employ two filters, so that the one, 
without causing any disturbance, may be taken out 
and cleaned while the other one is in service. The 
necessity of cleaning the filter is indicated by a 
pressure gauge which shows any excessive increase in 
the resistance of the filter. In order to obtain an even 
flow of the fuel to the fuel pump, an air chamber is 
provided in the suction line near this pump. 

The filter arrangement in the suction line of the 
fuel pump has been dwelt rather explicitly upon, as 
it is of vital importance to prevent mechanical im- 
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purities from entering the fuel pump and the fuel 
valve in solid injection engines. As a measure of 
further precaution, a similar, although smaller filter 
is placed in the body of the fuel valve. This filter is 
of considerable value as long as the pipes are new and 
scale and other mechanical impurities from the inside 
of the pipes and the joints may be carried along by 
the fuel. 

The fuel valve is shown in section in Fig. 3. 
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FIG. 3--FUEL VALVE 


spring is of particular interest. It is composed of 
elastic spring elements, shown in Fig. 6, which may be 
described as consisting of two annular discs connected 
by a short hollow cylinder. The elastic properties of 
these discs have been the object of thorough theo- 
retical investigations by Professor K. Ljungberg, 
Stockholm, Sweden, an abstract of whose views has 
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j} and kept together by a wire. 





diameter of ljin. The same spring offered a resistance 
to bending equal to that of a 7/,,in. solid steel rod. 
The compression of the spring is regulated by a nut 
on the outside of the valve by means of a spindle 
which passes through the stuffing-box which is pro- 
vided with a packing of suitable material, as, for 
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FIG. 6-FUEL VALVE SPRING 


instance, lead. There is no difficulty in keeping: this 
packing tight, as the spindle, once adjusted, remains 
stationary. To diminish the clearance within the 
valve, the greater part of the space between the 
spring discs is filled up by washers parted in halves 
The lower end of the 
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piston stroke of 370 mm. (14}in.), and a normal speed 
of 300 revolutions per minute. It was placed on a 
solid foundation and directly connected to a Heenan 
and Froude hydraulic dynamometer. During the 
trial the automatic governor was not acting, but the 
governor lever was locked in a certain fixed position 
corresponding to the load, and before taking any 
readings the engine had for a certain time to run under 
the load in question until a state of permanent 
stability had been reached. 


Taste IT. 
Galisol. Fuel oil 
Specific gravity at 15 deg. Cent. . 856 84 
Calorimetric heating value 
Calories per kilogramme 10,800 10,710 
B.Th.U. per pound 19,440 19,278 
Lower on effective heating value 
Calories per kilogramme .. 10,090 1O.ole 
B.Th.U. per pound 18,162 18,068 
Viscosity Engler 
At 20 deg. Cent. 6.08 
At 50 deg. Cent. 2.03 
Impurities 
Ashes, per cent : . 0.04 
Asphalt insoluble in ether 
alcohol (2; 1), per cent. 0.88 
Asphalt, insoluble in ordinary 
benzine (sp. g. 0.70), per cent. 0.27 
Solid, mechanical oe None 


Note.—The sample of the fuel oil was passed several times 
through a fine-meshed wire sieve. 

After preliminary trials on February 24th, 1922, 
the experimental engine was, on March 3rd, 1922, 
subjected to (1) a series of tests at different loads 
but constant speed ; (2) a series of tests at various 
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FIGS. 7-11 


spring is connected to the needle valve, which at a 
certain point of the engine stroke is opened by the 
pressure of the fuel and allows the fuel to pass the 
nozzle and through the fine openings of the burner 
to enter the cylinder. The main advantages of the 











INDICATOR CARDS 


speeds ; and, finally (3), on March 18th, ‘to a series 
of trials with ‘ fuel oil.” 

The oil used during the main trials of March 3rd 
was so-called “ Galisol,”” a Diesel motor oil. Samples 
were taken of both kinds of oil and examined at the 
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by shrink rings and separated from each other by 
distance rings. In this manner it is possible to con- 
struct a very stiff spring of smaller dimensions, for 
the force exerted, than can be attained in any other 
way. To show how firmly under practical conditions 
the spring elements are held together by the shrink 
rings, it may be stated that more than 550 lb. were 
required to pull apart the elements which were used 
in the experimental engine and which had an outside 





FIGS. 4 AND 5—RESULTS OF TRIALS 


of the valve and, secondly, its freedom from friction, 
which causes it to work exactly and in perfect response 
to the varying effective stroke of the fuel pump 
plunger. 
TRIALS OF THE NEW ENGINE. 
The experimental engine was a stationary two- 


cylinder four-cycle engine, rated at 65 brake horse- 
power with a cylinder diameter of 250 mm. (10in.), a 


The results of the trials are presented in Table IT., 
and are shown graphically in Figs. 4 and 5. 

A number of indicator cards were taken, partly of 
the ordinary type and partly displaced, with the 
motion derived from the cam shaft. These cards were 
not used for computing the indicated horse-power, 
as the indicator rig was not quite accurate. They are 
nevertheless shown, as they give a good conception 
of the working process within the cylinder. Figs. 
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7 and 8 show cards taken while the engine was running 
under the maximum overload and developing 86.9 
brake horse-power, Figs. 9 and 10 were taken at 
normal load, 63.7 brake horse-power, and Fig. 11 
shows a card taken at quarter load, or 16.2 brake 
horse-power. Each card represents a number of 
diagrams, up to twenty explosions, the lines of which 
perfectly coincide. According to the cards, the 
pressure at the end of the compression and the 
beginning of the combustion was 28.5 kilos. per 
square centimetre, or 405 lb. per square inch, and the 
highest pressure recorded was 44 kilos. per square 
centimetre, or 626 lb. per square inch at the maximum 
overload carried, and 41 kilos. per square centimetre, 
or 584 Ib. per square inch at the rated load. 

The overload capacity of the engine is remarkably 
high. Test No. 1 in Table I. shows a mean effective 
pressure of no less than 7.24 kilos. per square centi- 
metre, or 105 Ib. per square inch, while the fuel con- 
sumption remained as low as 190.9 grammes per 
brake horse-power-hour (.442 lb. per brake horse- 
power-hour, metric). At the rated load, as well as the 
three-quarter load, the fuel consumption per brake 
horse-power-hour is exceedingly low, and practically 
constant within a wide range. 

At all loads, even at the highest overload carried, 
the exhaust remained perfectly clear and smokeless, 
and no smell was perceptible. When running the 
engine on “ fuel oil,’ an efficiency almost as good as 
when using galisol was obtained, and the exhaust 
was clear even then. 

The starting of the engine was accomplished with 
ease and perfect reliability. When, on March 3rd, in 
the morning the engine was perfectly cold, or of the 
same temperature as the engine-room, namely, 
13.5 deg. Cent., starting air was admitted only 
three times to one cylinder before powerful ignitions 
oceurred. The first ignition was obtained after three 
seconds. The engine was subjected to full load as 
soon as the brake load could be applied, which 
required approximately two minutes. During the 
starting period the exhaust gases were faintly visible, 
but became perfectly clear after a six-minute run. 








British Association. 
No. I1.* 
SECTION A. 
MATHEMATICAL AND PHYSICAL SCIENCE. 
SIGNIFICANCE OF CRYSTAL ANALYSIS. 


THE lecture by Sir William Bragg oa crystal 
analysis on September 7th proved a great attraction. 

The main point emphasised in the earlier part of 
the lecture was that the unit of crystal structure 
contained within itself every kind of atom, every kind 
of bond, every feature and every property which the 
crystal possessed as a whole. If the physical pro- 
perties of the crystal were investigated, it meant an 
investigation of the physical properties of the unit. 
If the number and the amangement of the atoms 
within the unit could be ascertamed it might be 
possible tc discover also the part played by each atom 
in forming the characteristics of the unit or crystal. 
The methods of X-ray analysis indicated the number 
of atoms in the unit, and these methods were throwing 
more and more light on the atomic arrangement. 
This mode of progress had its analogies in the previous 
history of physics aad chemistry. Some of the pro- 
perties which substances possessed were also possessed 
by the individual molecules or even atoms of which 
they were composed. In the main these properties 
were such as belonged to the substance when it was 
a gas or a liquid, when, in fact, its atoms or molecules 
were not linked together into a crystalline structure. 
Putting it broadly, chemical analysis generally began 
by breaking down crystalline structure, thus resolving 
it into mclecules which then formed the subject of 
examination. The essential feature of the whole pro- 
cess was the fact that the molecule, as originally 
defined, displayed in full the properties of the sub- 
stance after this treatment. As far as possible the 
part played by each atom in the molecule was then 
discovered. The further that analysis was carried 
the more did it become possible to carry out the 
reverse process of synthesis and to design or even 
construct a substance having any characteristic 
desired. 

The general limitation to the properties of sub- 
stances when in the gaseous or liquid state was really 
severe; the limitation was removed when, by the 
aid of X-ray analysis the structure of the crystal unit 
which displayed all the properties of the solid was 
examined. A crystal had, for example, elasticities, 
thermal expansions, thermal conductivities, electric 
conductivities, dielectric capacities, optical activities, 
and so on, which were peculiar to the solid state ; 
moreover, all these qualities were exhibited not only 
as scaler properties but as vector properties also. 
For instance, quartz had many properties as a crystal, 
some of them most remarkable, and they were 
possessed in full measure by the crystal unit of 
quartz. It was now known that the unit consisted 


of three molecules, that it contained three atoms of 
silicon and six of oxygen, and a knowledge of the 
relative positions of the nine atoms was now being 





gained. Investigators were, therefore, in a position 
to consider the physical properties of the crystal as 
dependent on the structure of the crystal unit to which 
structure they owed their existence. The field of 
research which was opened up was very wide, and it 
was all new ground. The crystal unit could be com- 
pared in its use and very possibly in importance with 
the atom and the molecule. So far as X-ray analysis 
of the crystal unit had progressed it had followed the 
course which might have been expected. Certain 
properties of the crystal had been considered in rela- 
tion to the unit, so that in the first place light was 
thrown on the structure and then the knowledge so 
given had been used to strengthen X-ray analysis 
in other directions. The first property to be examined 
was that of form or symmetry ; it had proved extra- 
ordinarily useful. It had been possible to analyse 
some of the simpler structures by consideration of 
their symmetry with only a little, but very necessary, 
help from X-ray methods. In the case of rock salt 
and the substances isomorphous with it, which were 
the first to be investigated by the new method, as soon 
as X-rays had shown the unit to contain four mole- 
cules the symmetry determined their positions. The 
same conditions helped in the case of diamond, of 
fluorspar and of zinc blende. The symmetry in these 
easeg was of high order, but when dealing with 
crystals of a lower order of symmetry difficulties arose 
because some of the quantities determining the 
arrangement could not be found by symmetry con- 
siderations alone even when X-ray analysis had shown 
how many atoms the unit contained. 

It must not be forgotten, of course, that X-ray 
methods revealed more than the dimensions of the 
unit ; they also told something of the arrangement of 
the atoms within the unit by means of a comparison 
of the intensities of the various orders of reflection. 
Many other applications of symmetry towards the 
solution of structure could be quoted. Analysis 
showed that the crystal unit generally contained two 
or more molecules, but sometimes one, and sometimes 
eight. It seemed certain that it was possible to lay 
down principles that covered the relation of the 
symmetry of the unit to the symmetry of the molecule. 

Turning to linear dimensions as distinct from the 
angular dimensions with which symmetry dealt, this 
subject was of the greatest interest. Each atom 
might be considered to possess a limited number of 
radii of combination, so that when two atoms were 
neighbours in a crystal the distance between centres 
could be found by adding the appropriate radii. 
This principle was of extraordinary value in the 
attack on the crystal problem. Another property 
which must be fully considered in due course was 
that of thermal expansion. A few observations on the 
thermal expansion of crystals had been made at 
different times. It would be necessary to extend them 
widely and attempt to correlate them with crystalline 
structure. The first steps in this direction had been 
made by Mr. Backhurst. Those researches would be 
followed up, as they promised to yield interesting 
results. It was known that many crystalline pro- 
perties slowly altered with change of temperature. A 
little work had been done, particularly by Born and 
Lande, on the connection between the elastic con- 
stants of simple crystals like rock salt and its crystal- 
line structure, but there was still a vast field of research 
open in this direction. 

Lastly, there was the question of optical activity. 
The structure of quartz, for example, showed a spiral 
arrangement which must be identified with the 
primary cause of its optical powers. The examination 
of organic crystals was likely to be extremely interest- 
ing, but very little work had yet been done. 


SECTION G. 
Economic STEAM PRODUCTION. 


A group of papers dealing with economic steam 
production, particularly in regard to marine service 
was presented to the engineering section. The oppor- 
tunity was taken advantage of by the Fuel Research 
Board to make a statement on the subject of home- 
produced oil fuel. 

In this contribution Dr. C. H. Lander said that 
neither peat nor oil shale was likely in the near future 
to yield oil supplies which could have any appreciable 
bearing on the problem of making users of oil for 
steam raising or other purposes independent of foreign 
sources of supply. Coal was the only source from 
which it would be possible to produce a sufficient 
quantity of liquid fuel to meet the maritime require- 
ments of the country. As the result of experiments 
carried out by the Fuel Research Board it was safe 
to assume that, by practical methods, it was possible 
to obtain from an average bituminous coal 14 gallons 
of fuel oil per ton of coal carbonised. Taking the 
specific gravity as unity, that worked out as a little 
more than 6 per cent. by weight of the raw material 
used, so that for every 1,000,000 tons of oil produced, 
16,000,000 tons of coal must be carbonised, and 
profitable outlets must be found for about 11,000,000 
tons of coke and 56,000,000,000 cubic feet of rich 
hydrocarbon gas. From these figures it was obvious 
that the production of fuel oil from coal by low- 
temperature carbonisation on any adequate scale 
involved a revolutionary change in the preparation 
and use of fuel. Even if the more immediate tech- 
nical and economic problems of low-temperature 
carbonisation were successfully solved, the wider 


establishment of a new industry on an enormous scale 
would have to be faced. Should a low-temperature 
process of carbonisation prove a feasible operation 
commercially, its first application would probably be 
to the 35,000,000 tons of coal used for domestic pur- 
poses. They would produce about 2,100,000 tons of 
oil fuel, or considerably more than the peace require- 
ments of the Navy, leaving a quantity which would 
go far to replenish the tanks of oil-driven steamers 
when in a home port. Since the greater part of the 
heat units present in the original coal appeared in 
the coke, it was necessary for the commercial success 
of the process that domestic consumers should recog- 
nise its superiority to raw coal in the household grate, 
and that it should be widely adopted by those who 
were willing to pay a price slightly in excess of that 
charged for the household coal which it would replace. 
The commercial and technical solution of the problem 
was still unproved, but the Fuel Research Board 
were not without hope that the converging inquiries 
of a number of experimenters at the present time 
might lead to a final success. Even in connection 
with the oil, however, some problems remained te be 
solved. The flash point of the crude oil was below 
the Admiralty specification, but it was probable that 
by column steaming the desired flash point might 
be reached. The question of miscibility with other fuel 
oils had an important bearing on the marine problem ; 
but that and other questions would only become of 
real importance when the stage was reached in which 
millions of tons of oil were available. The difficulty 
at the present time was that the coal-distilling indus- 
tries could not be regarded as the source of greatly 
increased supplies of fuel oil, and the only means by 
which the maximum quantity of liquid hydrocarbons 
could be conserved was by the distillation of the coal 
at a minimum temperature. Quite recently the work 
of Dr. Bergius in Germany on the hydrogenation of 
heavy oils and tars and even on bituminous coal had 
opened up new possibilities in the production of liquid 
fuels from coal, it being claimed that those yields 
could be substantially increased as compared with 
the output of present methods. 

A contribution by Engineer-Commander Fraser 
Shaw dealt with the employment of auxiliaries with 
the object of increasing the economy of boiler plant. 
There was at the present time, he pointed out, a 
greater disposition to install recording instruments 
to control the working of the boiler as well as to make 
use of such auxiliaries as superheaters and econo- 
misers. A good installation of Lancashire boilers 
with these auxiliaries gave an average overall effi- 
ciency of 81 per cent., the corresponding figure for 
water-tube boilers being 83.1 per cent. Inefficient 
stoking in the case of solid fuel was responsible for 
appreciable losses in marine service. It was not 
possible on board ship to use either pulverised fuel 
or gas fuel. 

The naval aspect of the question was discussed 
by Engineer-Commander R. Beeman. He pointed 
out that in coal-fired installations, in order to obtain 
the relatively large steam output, it had been necessary 
to use forced draught, by which means it was possible 
to obtain in small water-tube boilers an evaporation 
of about 10.5 Ib. of steam per square foot of heating 
surface per hour. Mechanical stokers had not proved 
suitable on warships, nor had it been found possible 
to use pulverised fuel. Liquid fuel held the field for 
naval requirements, and its use by the Admiralty 
had only been limited by the need of ensuring that 
adequate and certain supplies were available. The 
oil-fired water-tube boilers in naval service had not 
given a higher efficiency than about 75 per cent. 
Superheated steam had been used in warship installa- 
tions to a limited extent up to temperatures of 500 
deg. Fah. with advantage. The employment of 
steam at considerably higher temperatures continued 
to receive attention, but there were many practical 
problems to be solved before high degrees of super- 
heat could be applied to the units fitted in warships. 
In the case of auxiliary machinery, which was 
responsible for about 15 per cent. of the total fuel con- 
sumption at full power representing a considerable 
tax on the overall efficiency of the plant, reliability of 
action was of paramount importance and efficiency 
a secondary consideration. The use of exhaust steam 
for feed heating had been employed to the utmost 
possible extent on the suction side of the feed pumps. 
Special precautions were taken to ensure the pro- 
vision of dry steam. It had to be borne in mind 
that the designer’s problem in arranging machinery 
and fittings to the best advantage in the somewhat 
confined spaces of warships was in any case a difficult 
one. 

Mr. A. Spyer drew attention to the fact that the 
steam engine was still a necessity in marine service, 
notwithstanding the advance made by the internal 
combustion engine. - For that reason improvements 
in the utilisation of coal, oil or other fuel for producing 
steam were very keenly sought. It was mainly in the 
direction of superheating and higher pressures that 
improvements could be effected. In turbine machi- 
nery high temperatures and pressures presented no 
difficulty, and the main reason why the higher 
pressures were so little utilised in marine practice was 
the fact that the cylindrical boiler was not adapted 
for high pressures or high superheating. Other things 
which should receive attention were mechanical firing 
and mechanical draught, and the mechanical handling 
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economic and financial elements involved in the 


of the coal to the furnaces and of the waste products. 
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The root question was the use of the water-tube 
boiler, prejudice against which was now slowly 
diminishing in face of the fact that other shipping 
nations, notably America, Holland, Spain and Italy 
were obtaining excellent results with water-tube 
boilers, having modified their methods of manipula- 
tion to suit this type of boiler. Statistics of the per- 
formance of two sister ships, one fitted with cylin- 
drical boilers, and the other with water-tube boilers, 
indicated that with water-tube boilers there was a 
saving of 9.8 per cent. in coal consumption, and 
owing to the less space occupied the vessel carried 
20 per cent. more cargo. The greatest direct com- 
mercial gain with solid fuel was to be obtained by 
the’ adoption of mechanical methods of feeding the 
fuel and removing the ash. The question had received 
the consideration of a leading British shipowner, and 
an important firm of Dutch owaers had recently 
invited tenders for a vessel in which mechanical coal- 
handling equipment was to be installed. 

Professor J. Henderson, who opened the discussion 
on the four papers, expressed satisfaction that fuel 
costs were now, owing to the high price of coal, 
receiving attention in this country. It was natural, 
perhaps, but it was a reproach to British practice that 
in other countries where fuel had never been cheap, 
so much more had been done in the development of 
the scientific methods of fuel using. 

Mr. C. W. Stromeyer reminded marine engineers 
that the use of higher pressures and temperatures 
was not all gain, as the pressures and temperatures 
now in use in many instances had a detrimental effect, 
which was more pronounced in land than in marine 
installations. High temperatures cause trouble ‘with 
the brickwork and with the tubes. Nor could he 
accept without qualification the statement of Mr. 
Spyer that there was no difficulty in using high tem- 
peratures and pressures in the steam turbine. 

Sir Westcott Abell thought that from the point of 
view of the}tramp owner, who was the backbone of 
the merchant marine, the choice of machinery lay 
between the simpler type of coal-fired steam engine, 
perhaps triple expansion, and the oil engine. The 
various accessories making for increased efficiency of 
the plant which were referred to in the papers were 
very difficult to install and work in an ordinary tramp 
steamer. The most useful suggestion which had been 
made was that mechanical stoking should be adopted. 
It had not been tried on any extensive seale, and there 
were many difficulties in the way of its adoption, but 
if they could be overcome it would be a great benefit 
to those engaged in the operation of coal-fired mer- 
chant ships. 

Professor Gerald Stoney, while admitting that high 
pressures had not given any difficulty in steam tur- 
bines, said that the use of higher temperatures had 
been responsible for more trouble than anything else 
which could be named. It was the difference in tem- 
perature between one part of the turbine and another 
which was the real cause of the troubles which had 
been experienced, and when superheating was first 
introduced it became necessary to make modifications 
in design to meet the new conditions. It was now 
possible to go up to temperatures of 750 deg. That 
gave a wide temperature range, and in marine tur- 
bines the difficulty had been solved by the use of high 
and low-pressure cylinders. The trouble with gauge 
glasses had not yet been overcome. In the high- 
pressure cylinder it was very necessary to pay special 
attention to the design of the blading. He would 
remind the meeting that by the use of an impulse 
wheel it was possible to obtain a drop of 80 deg. in a 
single row, and with two rows a drop of 150 deg. Fah.., 
which had the effect of confining the higher tem- 
peratures to the small nozzles. 

Dr. Lander, replying to some of the points raised, 
emphasised the fact that the oil fuel problem was 
not altogether a chemical one ; it was also a mecha- 
nical question. A real difficulty was that of making 
reasonably cheap retorts which would stand up to the 
work. Many types of retort had been proposed for 
the new system of carbonisation, but the engineer 
and metallurgist had not yet solved the problem, 
partly, no doubt, owing to the lack of sufficient know- 
ledge of the behaviour of metals at high temperatures. 

Mr. Spyer said that in dealing with oil fuel no refer- 
ence had been made to the trouble which was likely 
to be caused by the sulphur content, which had a very 
deleterious effect on the heating surfaces. He would 
like to lay stress on the fact that the only way to 
increase the efliciency of a boiler was to increase the 
rate of heat transmission and not the rate of combus- 
tion. That was a point which was sometimes misun- 
derstood. He could not agree that high temperatures 
had given trouble in turbine installations, and it was 
known that in continental practice temperatures of 
750 deg. were becoming quite common. 

Professor Hudson Beare, in summing up the dis- 
cussion, said that the question of efficiency had to be 
regarded from the plant as a whole and not only from 
the boiler section of it. Tests on beilers did not reveal 
the overall efficiency of the installation. Another 
point which had not been sufficiently emphasised was 
that the use of the various auxiliaries which had been 

dealt with in the papers submitted reduced the strain 
on the boiler, and in doing so increased the life and 
efficiency of the plant. 
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machinery of the cargo-carrier of the future, Mr. 
James Richardson said that the choice of propelling 
and deck machinery was of great importance, as it 
represented from 25 to 40 per cent. of the total cost 
of the ship, and the economy and certainty of opera- 
tion of that machinery was a dominant factor in 
governing the margin between profit and loss. 

The Diesel oil engine, as the most economical con- 
sumer of liquid fuel, made a strong appeal to the 
shipowner, and the position of that type of engine was 
gradually but surely strengthening. Hitherto a 
reasonably full measure of success in marine service 
had been limited to conservative types of internal 
combustion machinery, but to-day newer develop- 
ments on a bolder scale were gradually proving them- 
selves at sea. The maximumi powers for which the 
Diesel engine could definitely be stated to be suitable 
were gradually increasing, and to-day 300 brake 
horse-power per cylinder, with sixteen cylinders, i.c., 
two engines each of eight cylinders, a total of 4800 
brake horse-power, or the equivalent of 5500 steam 
indicated horse-power total was the standard for the 
larger class of motor vessel. That range of power 
covered 96 per cent. in numbers and 88 per cent, in 
tonnage of ships under construction at the present 
time, and whilst making all allowances for the fact 
that the average to-day might give a smaller ship 
than normal, owing to the limited number of large 
liners under construction, yet it was seen that the 
field already covered as regards power was very con- 
siderable. Such powers as 5500 equivalent steam 
indicated horse-power still required twin screws with 
the Diesel engine. The largest cylinder at sea still 
remained 700 brake horse-power, but with the par- 
ticular construction in that case of opposed pistons, 
the number of cylinders was limited to four. The 
time was not far distant when Diesel engines of 400 
to 500 brake horse -power per cylinder, of various types 
and in numbers, would be operating at sea with 
success. Recent advances in materials and design, 
but more particularly in the latter direction, had 
succeeded in minimising the heat flow through the 
material and the consequent stresses induced thereby 
by means of definitely controlled circulation of the 
cooling medium, so that with these increases in power, 
reliability would be unimpaired. The tendency, how- 
ever, with increasing sizes would be to adopt fresh 
water cooling both for the pistons, cylinders and 
cylinder heads, so completely to obviate the chances 
of local heating and therefore of excessive stressing 
due to deposits of salt or sand. The extra complica- 
tion of the coolers, circulated with salt water, for 
extracting the heat from the fresh water and of the 
extra pumps was a very minor matter compared with 
the security so attained. 

The Diesel engine still remained a massive and 
complicated power plant, and no movement towards 
simplicity had yet definitely set in. Only when 
marine superintendents and sea-going engineers had 
attained greater familiarity with the marine internal 
combustion engine could a number of the “ gadgets ”’ 
at present used as safeguards be discarded, and pro- 
gress made towards greater simplicity of design. The 
mass of the engine could only be reduced by increasing 
the mean effective pressure in the cylinders or the 
piston speed. The governing factor in the design of 
all internal combustion engines was the heat flow 
factor. The greater the cylinder dimensions the more 
vital was that consideration. That factor, expressed 
in pounds of fuel consumed per square inch of combus- 
tion volume surface per unit of time, was directly 
dependent upon the piston speed and for a constant 
factor of heat flow, the lower the piston speed the 
higher the mean effective pressure possible. The 
converse was equally true. The-tendency for some 
years past had been to reduce that heat flow, factor 
with increasing size, but the gradual improvements 
in materials and designs which had permitted of 
increasing size now allowed augmented heat flow by 
increasing the mean effective pressure in the cylinders 
and the piston speed. The piston speed with a single- 
acting internal combustion engine could well be con- 
siderably higher than with steam practice because of 
two considerations—first, that the maximum pressure 
for which bearing surfaces are designed was only 
maintained for approximately 124 per cent. in the 
case of four-stroke engines and 25 per cent. of the 
cycle for two-stroke engines, and, secondly, because 
the pressures on the bearing and guide surfaces were 
not reversed as with double-acting steam engines. The 
inclination, therefore, especially with four-cycle 
machinery, was to increase piston speed. With twin- 
screw ships of relatively high speed, revolutions higher 
than was usual with steam machinery could be adopted 
without impairing to any serious extent the overall 
propulsive efficiency. With single-screw vessels, 
especially of low speed, the propeller speed must be 
kept low, and long-stroke engines would increasingly 
be adopted to attain a high piston speed and good 
propeller efficiency. One point that was not perhaps 
sufficiently emphasised was that with Diesel machi- 
nery the higher the power per cylinder, the greater 
the weight per horse-power, so that for a given power 
of ship, there was a definite saving in machinery weights 
when twin-screw engines were adopted in comparison 
with single-screw machinery. That saving in weight 
meant a certain reduction in cost, although the lesser 
machinery cost was balanced by the increased cost of 
hull, due to the extra bossing of the stern and the two 


advantage of single-screw machinery lay in the 
reduction in personnel which was possible, as obviously 
an increased engine-room complement was required 
to superintend and to manceuvre two engines. Never- 
theless, for powers above 2000 to 3000 shaft horse- 
power twin-screw Diesel engines would be the rule 
for some time to come and were to be advocated. The 
saving in fuel costs with Diesel machinery must bo 
considered in conjunction with the lubricating oil 
consumption, which was higher than with steam 
machinery. ‘To-day it could confidently be stated, 
however, that with the latest internal combustion 
machinery the consumption of lubricating oil had been 
reduced to a figure of relatively small importance. 
1.5 gallons of lubricating oil for all purposes per ton 
of fuel oil consumed should be the relation, and had 
been attained. There were good arguments in favour of 
regarding the machinery of the ship as a central 
electric power station delivering current to electric 
motors for propulsion and for other duties. For 
special-purpose ships, where the duties apart from 
propulsion consumed a substantial proportion of the 
total power available, as in dredgers and in cable 
ships, the Diesel-electric system was being adopted, 
and merited the closest attention, particularly by 
virtue of the subdivision possible and the oppor- 
tunity it gave of applying the Diesel principle to ships 
of the highest power. On the other hand, it had to be 
admitted that the first cost of machinery of that type 
was high, and that electric machinery suitable for 
marine work could not yet be regarded as reliable as 
other types of plant. On the subject of higher first 
cost of motor ships, as compared with steam ships, it 
had to be borne in mind that a smaller motor ship 
would suffice owing to the saving effected in the space 
allotted to machinery, and another advantage was the 
increased radius of action per ton of fuel as well as 
decreased personnel. On many trade routes it could 
not be doubted that the extra first cost was quickly 
written off. When shipbuilding revived the motor 
ship would be in the forefront. To-day at sea the 
tonnage of motor ships was 6.5 times more than it 
was in 1914, and of the present total of motor ships 
more than one-half, or 848,000 tons, represented 
vessels of over 3000 tons. Of ships under construc- 
tion at the present time, those to be engined with 
internal combustion machinery constituted such a 
proportion as to make the future for that type appear 
extremely bright. 

Opening the discussion, Professor J. Henderson 
expressed the opinion that an internal combustion 
turbine would form a much better solution of the 
problem of propelling machinery for ships than the 
Diesel engine type. For the evolution of that form of 
turbine engineers were only awaiting the discovery 
of a new metal. Some progress was being made 
in that direction, and materials were now available 
which, under red-hot conditions, would maintain their 
elastic properties. If to that property could be added 
the retention of tensile strength under conditions of 
extreme heat the problem of the internal combustion 
turbine, except forthe troubles due to expansion, would 
have been solved. 

Professor Gerald Stoney said the Diesel engine was 
not yet applicable to large liners, and his own opinion 
was that there was still a very large field for the old 
reciprocating engine and also for the turbine for 
cargo boats. Sooner or later automatic stoking would 
be used with solid fuel at sea as well as on land, and 
that improvement would not only reduce the labour 
in the stokehold, but would bring about a considerable 
improvement in boiler efficiency. Mr. Richardson 
had referred to the troubles which had been exper- 
ienced with double-reduction gears. These gears were 
still in their infancy, and he would point out that the 
Diesel engine had also had its teething troubles. 
Ultimately both the Diesel engine and the geared 
turbine would cut their second teeth and their 
troubles would be over. At present it seemed impos- 
sible in gear cutting to get the necessary high degree 
of workmanship to give equal distribution of the 
stresses. Greater flexibility in the gears was required, 
and a useful suggestion had been made that a torsional 
flexible gear should be used. Another plan which 
had met with a good deal of success was the McAlpine 
floating frame, and he believed that the solution of the 
trouble with double-reduction gearing lay in that 
direction. In a recently constructed Ljiingstrom 
turbine locomotive a torsional flexible pinion had been 
introduced to reduce the stresses, and the electric 
locomotive, which had been built by Brown, Boveri 
and Co., Limited, had given trouble with the gears 
until a similar plan was adopted. He agreed that 
electrical auxiliary machinery should be used to a 
larger extent at sea, as experience had shown that 
steam-driven auxiliaries were most extravagant. 
He would expect to find a preference shown for Diesel - 
driven electric plant. No doubt the internal combus- 
tion turbine would come when metallurgists were able 
to provide a material which would retain at high tem- 
peratures the mechanical properties which good high 
carbon or nickel steel possessed at ordinary tem- 
peratures. Until that material was available a com- 
mercial internal combustion turbine could not be 
made. 

Mr. T. Westgarth referred to the internal combus- 
tion turbine which M. Rateau had developed for use 
in aircraft, He thought the trouble would be not only 
one of materials, but with respect to gearing. The 
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withstand the high temperatures and maintain their 
mechanical properties was being seriously attacked. 
Materials were already available which at 800 deg. 
Cent. had a reasonably high breaking strength, but 
the time factor was a very important one. Under 
conditions of steady load with these materials a 
strength of 10 or 15 tons per square inch could be 
obtained, but this figure quickly declined under rapid 
loading conditions, and it was common knowledge 
that the elastic properties of materials were very 
seriously affected at temperatures over 500 deg. Cent. 
He agreed with Mr. Richardson that the Diesel engine 
had a wide range of application in marine service. 
He had been closely concerned with the development 
of that type of engine, and the difficulties which had 
- to be overcome were certainly not more serious than 
in the case of double-geared turbines. With regard 
to oil fuel, it was true that it could be obtained at 
practically any port in the world, but not at the same 
price, and before deciding to fit a vessel for the use 
of oil fuel it was necessary to consider the routes on 
which the ship was to be engaged. The question 
of auxiliaries on board ship was a most serious one, 
as they were a source of great loss. Before making 
any decision the special circumstances of each case 
must be carefully considered. In the case of an oil 
carrier, for example, in which it was necessary to keep 
the tanks warm, a boiler was alway under steam, and 
in such a case it was preferable to have steam auxi- 
liaries ; but no general rule could be laid down. 

Professor F. C. Lea said that no reference had been 
made to the Still engine, which would provide suffi- 
cient heat to generate steam for the auxiliaries. 

Professor Hudson Beare emphasised the need of 
ridding ourselves of dependence on foreign sources of 
supply in connection with oil fuel. The safety of the 
country demanded that supplies from home sources 
should be made available, and research must be carried 
on until that supply could be assured. With regard 
to materials to withstand the conditions which would 
exist in an internal combustion turbine, some of the 
new alloys gave promise, and it seemed possible that 
some ingredient regarded as an impurity might be 
found, which, if added in the necessary proportions, 
would give the desired properties to the metal. 

Professor G. W. O. Howe challenged the statement 
of the author that electrical machinery was unreliable 
for maritime purposes. He believed that any good 
firm of electrical engineers could supply plant which 
would withstand the conditions of sea service. 

Mr. Richardson could not agree that the only 
difficulty which stood in the way of the development 
of the internal combustion turbine was one of 
materials. It had to be remembered that the economy 
of the internal combustion engine arose out of the 
conditions of combustion, and if an internal combus- 
tion turbine was to compete with the Diesel engine it 
must burn its fuel in very dense air, and it was difficult 
to see how that end was to be achieved. He was 
generally in favour of electric auxiliaries. 


X-RAY ELECTRONS. 

Professor R. Whiddington, in a contribution on 
recent investigations, gave a brief historical review 
of X-ray electron research. He said it had been 
known for many years that an approximate relation- 
ship existed between the energy carried by the moving 
electrons within an X-ray tube and the energy pos- 
sessed by electrons liberated from surfaces illuminated 
by such a tube. He was able to show some ten years 
ago that if the heterogeneity of such flights of electrons 
be disregarded, and only the speediest be considered, 
then-very simple approximate relationships emerged. 
It might, perhaps, be sufficient to recall that the 
approximate relationship indicated that an element 
of atomic weight w emitting both K and L radiations 
caused electrons of speed up to w x 10% em. per 
second and 4 (w — 5v) 108 em. per second to be 
emitted from material surfaces on which these 
radiations were incident. The experimental method 
was not at the time capable of definitely proving the 
existence of groups of electrons of less speed, although 
very recently Simon had succeeded in improving the 
methods sufficiently to do so. The method depended 
on the absorption of the electrons in a gas and the 
measurement of ionisation was frankly an inaccurate 
one, and a fresh series of experiments, using a different 
method, with the object of obtaining more accurate 
results, was commenced in 1920. About the same 
time, in France, M. de Broglie was engaged in the 
same investigation, and his (Professor Whiddington’s) 
results, were in general agreement with those of the 
French worker. The experimental method consisted 
in illuminating with X-rays of definite wave length 
a narrow strip of the element under consideration and 
observing the magnetic spectrum in vacuo of the 
X-ray electrons emitted. The main experimental 
difficulty was to get sufficiently powerful X-ray 
illumination. De Broglie used a Coolidge tube, but 
the author by other methods obtained an even 
greater intensity. The results of a large number of 
experiments showed that generally the magnetically 
dispersed X-ray electruns yielded a line spectrum of 
comparatively simple appearance. Each line corre- 
sponded to a group of X-ray electrons of definite 
speed. As was to be expected, the position of the lines 
was definable in terms of the frequency of the incident 
X-rays and the atomic number of the illuminated 
atom. It was an atomic phenomenon, and from the 


position of an X-ray electron spectral line it was 





possible to deduce the atomic level or ring within the 
atom from which the electrons were originally ejected. 








The Gennevilliers Electric Power 
Station. 


No. IIL* 


In the Supplement which we publish in this issue 
views are given of the turbine room, the condensers, 
the high-tension switch house, and a portion of the 
boiler-house. . 

The object of the Union Frangaise d’Electricité 
is to join together the various distributing companies 
and to establish large electric generating stations 
operating under the best conditions. As far as 
possible it is proposed to standardise a three-phase, 
50-cycle supply, and it is intended to relieve the various 
distributing companies of the necessity for enlarging 
their generating plants, but to permit them to devote 
their activities to the development of distribution. 
Preparations are also to be made for the future use of 
hydro-electric power. 

During the summer of 1919 the Union Francaise 
d@’Electricité, which was formed during March of the 
same year, amalgamated with the Compagnie Géné- 
rale de Distribution d’Energie Electrique and took 
the name Union d’Electricité, and soon afterwards 
the company absorbed the Energie Electrique de la 
Région Parisienne. Before the end of the same year 
the Union had made definite arrangements with the 
following companies:—The Triphasé, the Ouest- 
Lumiére, the Secteur de la Rive Gauche, IEst 
Lumiére, and had acquired the ownership of the 
generating plants belonging to those companies. At 
the same time the Union d’Electricité finished making 
its plans for the Gennevilliers power station and 
placed orders for the plant. © The constructional 
work on the station was started in the spring of 1920, 
but it was soon practically stopped by a strike, which 
delayed the work until the beginning of the summer. 
Eighteen months later the first generating unit was 
under test. In the meantime the construction of 
the Billancourt station and also that of the Issy-les- 
Moulineaux station was completed. The proposed 
work already undertaken in the various stations 
which had been purchased or absorbed was also 
completed, and more than 100,000 kilowatts of modern 
turbo generator plant was put into operation in the 
various stations. This work was undertaken regard- 
less of the construction of the Gennevilliers station 
in order to meet the increased demands. Simul- 
taneously all the old plant was put in good working 
condition, thus increasing the efficiency of the old 
stations. 

The Union's distributing systems which are under 
construction will be fed by the following stations :— 
The new 200,000-kilowatt station at Gennevilliers, 
the 48,000-kilowatt stand-by station at Vitry, which 
will eventually have a capacity of 80,000 kilowatts ; 
two stations at Nanterre and Issy-les-Moulineaux, 
which the State has the right to re-purchase; the 
40,000-kilowatt Eguzon hydro-electric station now 
under construction; the hydro-electric stations in 
the centre of France or on the Rhéne, which are pro- 
posed or in the course of construction ; the four sta- 
tions Alfortville, Asniéres, Billancourt, and Puteaux, 
having a total capacity of 152,000 kilowatts. These 
latter stations will be put out of service consecutively 
as the various 40,000 kilowatt units are put into 
operation at Gennevilliers. The distributing station 
on the Seeteur Electrique de la Rive Gauche de Paris 
was the first to be shut down. 

One of the problems that had to be solved was that 
of transmitting fairly large quantities of power 
(varying from 10,000 to 40,000 kilowatts) to the old 
stations, and as the distribution network spreads 
approximately 50 kiloms. around Paris, it was neces- 
sary to transmit at high pressure ; but at the same 
time it was possible to some extent to employ overhead 
transmission lines. The Union had to adopt the 
highest pressure that could be used with safety on 
underground cables, and the pressure selected was 
60,000 volts. All measures were, however, taken to 
enable this pressure to be reduced to 50,000 volts if 
necessary. 

After a series of tests the decision to use three 
conductor cables was finally abandoned, for those 
cables did not allow of a sufficient factor of 
safety and the cost would have been excessive. It 
was finally decided to use single-core cables working 
in groups of three, so as to give three-phase trans- 
mission. The imsulation is only subjected to the 
dielectric stress of the voltage between the machine 
terminals and the neutral, and not that between the 
Vv 60,000 
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The system of grouping of the cables also called 
for careful consideration, and the plan of placing the 
cables side by side in the same plane as a fourth spare 
cable was considered to be unsatisfactory. Ultimately 
it was decided to group the cables in the form of a 
triangle with their sheathings in contact. Special steps 
were taken to ensure good insulation, continuity of 
the lead covers and proper earthing at certain places. 


lines, the former voltage being 





No, IL. appeared September 15th, 


The neutral point of the distribution system is well 
earthed and the entire system is protected by Merz- 
Price protective gear, the pilot wires being contained 
in multi-conductor cables. These pilot cables also 
serve as telephone circuits, which permit the sub- 
station attendants to communicate directly with the 
main station. The total length of the 60,000-volt 
underground system around Paris will ultimately be 
125 kiloms. A large quantity of the feeders has been 
already supplied by the Compagnie Générale ‘des 
Cables de Lyon, at Lyon, and also by the Forges et 
Ateliers de Constructions Electriques de Jeumont, 
at Jeumont (Nord). Another important order has 
been placed, partly with these manufacturers and 
partly with the Canalisation Electrique, at Saint- 
Maurice, Seine, and the Maison Geoffroy et Delore. 
Certain of these firms and the Société Industrielle des 
Téléphones have also supplied the armoured cables 
for medium voltage. 

.The loss due to the induced currents in the lead 
covers is less than one-sixth of the corresponding 
copper loss, whilst the dielectric loss in the insulation 
is approximately 900 watts per kilometre of three- 
phase feeder. 

The distribution system will be completed by a 
series of overhead lines. There will be four main lines, 
which radiate from the central part approximately 


as follows: 
Length. 


Kiloms. 
Paris-Creil . . — = 
Paris-Mantes .. .. 45 
Paris-Corbeil-Orleans 110 
Paris-Meaux 9 40 
Total length of the overhead lines 250 


The section between Paris and Creil is now entirely 
completed. It comprises two 60,000-volt lines mounted 
upon single reinforced concrete poles with special 
structural steel towers for the crossings. The Paris- 
Mantes line is being laid out. The Paris-Corbeil- 
Orleans line will be a part of the high-tension system 
to be installed by the Compagnie des Chemins de Fer 
d’ Orleans to connect the Eguzon hydro-electric station 
on the Creuse River to the line of the Union d’Elec- 
tricité. The Eguzon station is being built by the 
Société I’ Union Hydro-Electrique. The Union d Elec- 
tricité was interested in the formation of the last- 
mentioned company and the Compagnie d’Orleans 
also had an important interest. The Union d’Elec- 
tricité has been granted, by special arrangement, the 
general management and the exploitation of the 
interconnecting system. 

As regards the line to Meaux, the preliminary lay- 
outs are being made. It should also be mentioned that 
special arrangements have been made so as to permit 
the installation, at a later date, of incoming lines, 
now under consideration, for the transmission of 
hydro-electric power from a great distance. This 
power will be obtained from the Rhéne, the Rhine 
or the Massif Central. 

The study of the operating conditions has raised 
problems of many kinds, the solution of which has not 
always been easy. The study of short-circuit currents, 
to determine the rupturing capacity of the circuit 
breakers, was made by the Compagnie Francaise 
pour l’Exploitation des Procédés ‘Thomson-Houston 
and the General Electric Company, by the patented 
experimental method of the latter company, These 
investigations have taken several months and have 
necessitated innumerable calculations. The impor- 
tant investigations made by Messrs. Clarke and 
Shanklin, of the General Electric Company, have been 
of great assistance in the study of single-conductor 
cables and especially in the study of the circulating 
currents in the lead covers. These investigations have 
been continued in close collaboration with the French 
cable manufacturers, who have shown, in these circum- 
stances, a keen spirit of initiative. M. Grosselin has 
taken a personal and particularly active and appre- 
ciated part in the work. The study of the phenomena 
of resonance has been made by M. Emile Brylinski, 
technical adviser to the company, and he has made 
many extremely interesting investigations. M. 
Boucherot has also done work in this direction of the 
greatest value and has put at the disposal of the 
Union his exceptional experience and _ scientific 
knowledge. 








For some time past the police, and particularly the 
Metropolitan police, have been very active in taking pro- 
ceedings against the drivers of cars on which the number 
plates are not easily distinguishable. The police contend 
that the number plates should be fixed in such a position 
that they do not get splashed with mud in wet weather, 
and there have been many convictions in cases in which 
front number plates, by being placed on the front axle, 
have unavoidably become dirty. In order to obviate the 
difficulty a number plate has been designed consisting of 
aluminium letters and numbers which are attached to a 
piece of wire mesh. This form of plate can be placed on 
the front of the radiator and does not affect the cooling 
of the engine tu the same extent as a solid plate would. 
The Metropolitan police, however, have contended that 
such a plate does not comply with the regulations, because 
the letters are not on a solid plate, and proceedings were 
recently taken against the driver of a car with such a 
front number plate, before the Wimbledon Berch. The 
case was defended by the legal department of the Royal 
Automobile Club, and the magistrates dismissed the 
summons because in their view the spirit of the regulations 





was not infringed. 
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Rosyth Dockyard. 


Ir is reported that the Admiralty has now come to a 
definite decision as_to the future status of Rosyth 
Dockyard, and that it will eventually become, as 
originally intended, the foremost dockyard in Great 
Britain. Considerable developments are planned to 
take place during the next ten years or so, and we 
understand that they will include a large amount of 
constructional work connected with the building of 
the necessary offices and official residences, the dock- 
yard school, and the provision of housing accommoda- 
tion for the dockyard workers. For some time it 
was thought that Rosyth would be maintained as a 
docking port, and that Port Edgar, on the Forth, as 
a destroyer base would be closed down. The yard 
and port are likely to be busy on the occasion of the 
forthcoming visit of the Atlantic Naval Squadron and 
the destroyer flotillas to the Forth after the conclusion 
of the autumn exercises, which are to take place early 
in October. 


Engineering Students’ Venture. 


We have often had occasion to refer to the difficulty 
which is experienced by engineering students who 
desire to obtain at the end of their college training a 
post in the works or office, a difficulty greatly increased 
in these days of industrial depression. Thirteen engi- 
neering students of the Loughborough College have, 
according to the story, overcome this trouble in a 
romantic way by purchasing from the Ecuador Govern- 
ment an island in the Galapagos Group. They have 
further acquired a vessel, the Aberdeen steam drifter 
Productive, which they have rechristened the Wild 
Goose. Early last week the Wild Goose left Buckie 
route for the Galapagos, entirely manned by 
members of the expedition under the leadership of 
Mr. D. L. David, who is also the ship's captain. The 
adventurers have the intention of trading in cattle, 
which they intend to breed, and also in timber, for 
which purpose they have taken with them a large 
circular saw bench. We wish these modern de Rouge- 
monts the best of luck and shall be delighted to hear 
of their safe arrival and subsequent success. 


New Motor Lifeboats. 


Tae Royal National Lifeboat Institution is steadily 
increasing the number of motor lifeboats in its fleet, 
and at the present time, out of a total fleet of 241 
lifeboats, 37 are boats fitted with motor engines, and 
a further seven motor lifeboats are under construc- 
tion. During the year five such boats have been 
constructed and delivered to their stations, which 
number does not include the two boats for Bembridge 
in the Isle of Wight and for the Barry Dock, near 
Cardiff, which recently underwent successful delivery 
trials at the Institution’s building yard at Cowes. 
The Bembridge boat is a self-righting vessel, having 
an overall length of 40ft. and a breadth of 10ft. 6in., 
and is fitted with a Tylor engine designed to develop 
45 horse-power and to give the boat a speed of about 
7 knots. The Barry boat is of the Watson type, 
with dimensions 40ft. by 11ft., and is also fitted with 
a 45 horse-power Tylor engine. Her designed speed 
is also 7 knots. This boat is one of two, the other being 
intended for the Mumbles, near Swansea, for which a 
special fund is being raised in Glamorganshire. 


The Dolcoath Mine. 


SOME time ago an application for a loan of £50,000 
was made by the management of the Dolcoath Mine, 
under the Trade Facilities Act, with a view to the re- 
starting of the mine. A scheme of development was 
laid before the Trade Facilities Committee, and was 
reported on by an engineer acting on its behalf. It is 
now announced that the loan will be granted subject 
to certain conditions, which will be considered at an 
early date by the directors. We understand that the 
proportional amount of help promised by the Govern- 
ment under the Act applies specifically to the Roskears 
scheme of development, under which scheme it is 
proposed to explore the Roskears group of lodes in 
granite, which also comprises the South Crofty and 
East Pool group of lodes. The proposal is to sink a 
shaft between North and South Roskear, and in the 
first instance explore the lodes to the south from that 
point. The reopening of the mine would reduce some 
of the distress in the district arising from unemploy- 
ment, and future events are awaited with interest, as 
’ the restarting of Doleoath would probably lead to a 
general revival of Cornish mining. 


en 


Proposed Tyne Improvements. 


At a conference of the North and South Tyneside 
Joint Town Planning Committee, which was held 
in Neweastle last week, a report prepared by the 
engineers and surveyors of the local authorities deal- 
ing with proposed means of communications across the 
Tyne was submitted. The report recommended four 
crossings, upon which main roads could converge 
in a co-ordinated town-planning scheme, as follows : 








(1) In the vicinity of the Scotswood Suspension 
Bridge ; (2) near the High Level Bridge ; (3) in the 
neighbourhood of Bill Quay; (4) at the mouth of 
the river connecting North Shields and South Shields. 
At the first three points it is pro that new 
bridges should be built, while at the fourth point a 
tunnel is recommended. The tunnel scheme is 
favoured by Mr. J. F, Smillie, the borough surveyor 
of Tynemouth, who regards it as essential that the 
two Shields boroughs and the adjacent coastal districts 
should be linked up. The present ferry service is 
admittedly quite inadequate, and a tunnel would 
provide the ideal solution, although the engineering 
problems connected with its construction present 
some difficulty. 


German-built Ore Carriers for America. 


Ir is reported that Mr. Dan Brostrém, the well- 
known Danish shipowner, has contracted with the 
Deutsche Werft, of Hamburg, for the building of 
two ore-carrying motor ships, each of 20,000 tons 
capacity. As now planned, the vessels will have the 
following dimensions :—Length between perpen- 
diculars, 550ft.; breadth, 72ft.; depth, 44ft. Two 
Burmeister and Wain type engines, each developing 
2250 brake horse-power, will be installed aft. The 
vessels are to be chartered by the Bethlehem Steel 
Company for the transport of ore from Chile to New 


York. 


Aero Engines and the Treasury. 


An unfortunate state of affairs has developed in 
connection with some negotiations between the Air 
Ministry and the Walthamstow firm of Peter Hooker, 
Limited. Peter Hookers was, of course, one of the 
factories which helped the country greatly during the 
war by turning out Gnome and la Rhone aero-engines, 
and the output was increased until as many as 300 
engines were delivered weekly. Pressure was put 
on the firm by the Government to increase the output 
to 500 engines, and just as the necessary equipment 
was ready the Armistice was declared, and the works 
were practically shut down. Since then the business 
has been in the hands of a receiver, but, under the 
management of Mr. Hedley Thomson, a new aero- 
engine has been developed in the works, which gives, it 
is claimed, a greater output for its cylinder capacity 
than any other engine of its kind. The Air Force is 
anxious to try the new engine in practice, and appears 
to be ready to give a trial order, but pleads that a 
rule of the Treasury does not permit an order being 
given to a firm in liquidation, and so suggests that 
the engine should be made by some other company to 
the drawings of Peter Hooker. Strenuous efforts are, 
however, being made by all those concerned in the 
prosperity of Walthamstow to get the Air Ministry 
to rescind its decision, and in view of the fact that the 
receiver is ready to offer ample guarantees against 
loss by the Government, or failure in the completion 
of the contract, it is to be hoped that the present 
difficulties will be overcome. 


Whitworth Scholarships and Exhibitions. 


THE list of successful candidates in this year's 
competition for Whitworth scholarships and exhibi- 
tions has just been issued, and shows that out of 
fifty-three competitors, four have been awarded 
scholarships and twenty-two exhibitions. The re- 
maining twenty-seven candidates did not reach a 
standard sufficiently high to justify the award of an 
exhibition. It is curious to note that all four scholar- 
ships and exactly half of the exhibitions awarded were 
secured by apprentices at Chatham, Portsmouth or 
Devonport dockyards. That nearly 58 per cent. of 
the awards should go to in Government 
establishments seems on the face of things to suggest 
that Government apprentices have more time or 
better opportunities for private study than those 
employed by private firms. The regulations for 
next year’s competition, it may be noticed, have been 
considerably revised. They are set forth in a pamphlet 
obtainable from the Stationery Office. 


Shipping Losses. 


Dvurine the quarter which ended on March 3lst, 
according to a Lloyd’s Register of Shipping return just 
issued, a total of 130 vessels, with an aggregate 
tonnage of 124,168, were lost by collision, foundering, 
wreck or burning, or by being condemned or broken 
up consequent upon damage by any of these causes. 
Of the total, 86 vessels, with a tonnage of 99,734, 
were steam or motor ships, the remainder being sailing 
vessels. Sixty-four of. the vessels were of steel con- 
struction, four of iron, two of ferro-concrete, and 
sixty wooden or composite. On the basis of the 
total tonnage owned, Germany was the worst sufferer 
with a loss of 0.74 per cent., Holland being the most 
fortunate with 0.01 per cent. The United States sus- 
tained the heaviest absoluteloss with 31,647 tons—0. 22 
per cent. of the total owned—the United Kingdom 
being second in this respect with 23,401 tons—0. 12 


of the total owned. The largest vessel lost during the 
quarter was the American triple-screw steel steamer 
Northern Pacific, 8256 tons, which was burnt when on 
a voyage in ballast. 


A Crude Oil Aero Engine. 


Ir is trustworthily reported that William Beardmore 
and Co., Limited, acting in conjunction with the Air 
Ministry, have after lengthy experiments and trials 
produced a promising type of crude oil aero-engine. 
The engine has not yet been officially tested, and so 
far details of its design are withheld. It is understood, 
however, to be a six-cylinder engine of 750 or 1000 
horse-power. It is known that the Air Ministry has 
for a long time been devoting close attention to the 
design and construction of engines using fuel other 
than petrol and similar low flash-point substances. 
At the Royal Aircraft Establishment experiments 
have been in progress for a considerable period on the 
use of shale oil in an engine operating on the Diesel 
principle. In addition, the Establishment has been 
conducting experiments on the solid injection of a 
fuel containing 95 per cent. of alcohol. In other 
directiéns, too, a similar object is being sought, as, 
for instance, in the case of Dr. Ferranti’s experiments 
on direct injection in a two-stroke cycle engine. The 
advantage to be gained by discarding petrol as an 
aero-engine fuel would consist not only of a diminu- 
tion of the risk of fire as a result of an accident or of 
the penetration of the tank by a bullet, but also of 
anh economy in running costs. 


The Over-production of Rubber. 


In the Journal of June 9th we summarised the 
findings of the Committee appointed by the Colonial 
Secretary to inquire into the serious position brought 
about in the rubber-growing industry as a result of 
the over-production of the plantations, as compared 
with the present rate of consumption. The surplus 
production this year was estimated at 25 per cent. 
more than the consumption, while, in addition, the 
stocks in existence last January were 50 per cent. 
above normal requirements. At a meeting in London 
last Friday of those interested in the plantation 
rubber industry, a proposition was considered for the 
stabilisation of the industry by the creation of an 
International Plantation Rubber Company, with a 
capital of about £50,000,000. The total capital 
invested in the plantation rubber industry is esti- 
mated at £150,000,000. Meanwhile, the Colonial 
Office’s Committee still continues to sit. At its last 
meeting on Monday it investigated various aspects 
of the scheme for the amelioration of the position by 
a compulsory policy of restricted output. 


A British Colour Index. 


UNDER the editorship of Dr. F. M. Rowe, of the 
Manchester College of Technology, the Society of 
Dyers and Colourists of Bradford has just issued the 
first volume of a new “Colour Index” of dyes, 
designed to replace the hitherto standard work of re- 
ference on the subject, Schultz's “ Farbstofftabellen.”’ 
The new work when completed will contain full par- 
ticulars of about 1400 individually distinct colours, 
or some 400 more than the number found in the last, 
1914, edition of Schultz’s work, The “ Index”’ will 
give the constituents, method of preparation, pro- 
perties and alternative trade names of the com- 
mercially made dyestuffs produced by over a hundred 
dyemakers all over the world. The proofs of the 
work have been revised by all the colour manufac- 
turers concerned, except those in Germany, who as a 
body refused to co-operate. That Germany has lost 
her dominant position in the dye industry is evidenced 
by the fact that arrayed against her thirty-two firms 
of dyemakers, there are now an equal number in this 
country, twenty-nine in the United States, seventeen 
in France, and fourteen in other countries. 


Farm Tractor_{Dangers. 


Tue danger which in certain circumstances may 
attend the operation of certain types of agricultural 
tractors is illustrated by an accident—not the first 
of its kind—which occurred recently at Whitney in 
Herefordshire. At the inquest it was revealed that 
the operator was killed by the tractor turning a back- 
ward somersault upon him. The theory accepted was 
that the cultivator had been attached to the tractor 
with the line of pull of the chain at too high a level, 
with the result that the tines were driven deeply into 
the soil and formed an anchor for the back axle, 
about which the front portion of the tractor climbed 
round until it fell over on to the cultivator. It is a 
common experience with some tractors to find the 
front wheels lifting off the ground in this way. The 
natural remedy is to free the clutch, but it is clear 
that if there is any delay or failure in doing so a 
dangerous situation may quickly arise. In many 
designs of tractors, of course, the driving gear is so 
arranged that the possibility of the machine climbing 





round the back axle does not exist, 
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A Successful Mining Enterprise in 
China. 
THE KAILAN MINING ADMINISTRATION, 


Tue Kailan Mining Administration was formed by 
an amalgamation of the interests of the Chinese Engi- 


neering and Mining Company, Limited, a British | 


company registered in London, and the Lanchow 


Great Wall of China from this island about the year 
B.C. 331. Deposits of silt from mountain streams, 
combined with the movement of sand from the sea, 
| have long since joined the island with the mainland. 
The carliest attempts of the collieries to reach the 
seaboard was by means of a shallow canal extending 
some 35 miles to the mouth of the Pei Ho, better 
known as the Tientsin River. Engineering difficulties 
prevented the close approach of the canal to Tongshan 
Colliery, and it was in the face of deep-rooted official 
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FIG. 1—SITUATION OF THE 


Mining Company, a purely Chinese company operating 
under the laws of China. This working agreement 
was entered into in 1912, after many years of friction 
and cut-throat competition between the respective 
parties, and stands out to-day as a complete justifica- 
tion for co-operation between British and Chinese 
interests. The aggregate paid-up capital of the two 
companies amounts to two million pounds, whilst 
£1,200,000 has been raised on 6 per cent. first mortgage 
debentures known as “ Kailan Bonds,” which are 
being redeemed at the rate of £24,000 per annum. 
The head office of the Kailan Mining Administra- 
tion is at Tientsin, and the coal mining concession is 
situated in the Kaiping district of the province of 
Chihli, North China—see the accompanying map, 
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FIG. 2—PORT OF CHINWANGTAO 

Fig. 1. The mines are served by the Peking-Mukden 
Railway, which connects them with Tientsin, a great 
trade centre of over 800,000 inhabitants, 81 miles 
away, and Peking, at a distance of 160 miles. To 
the river port of Tongku (for Taku Bar) and to the 
deep-water port of Chinwangtao the distances are 
50 and 80 miles respectively. At Tongku the Adminis- 
tration has a large stacking yard and wharf for the 
bunkering of ships running to Tientsin or Taku Bar. 
The port of Chinwangtao is situated on the western 
coast of the Liaotung Gulf, latitude 39 deg. 55 N. 
and longitude 119deg. 38 E. Chinwangtao, trans- 


lated literally, means the Island of the Chin Emperor. 
Historians record that the Emperor Shih Huang Te, 
of the Chin Dynasty, directed the building of the 
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KAIPING COALFIELDS 


opposition that communication was eventually made 
with the head of the canal by a railway operated by 
steam. This six-mile line was the first railway con- 
structed in the northern half of the Chinese Empire, 
and became the nucleus of the Peking-Mukden Rail- 
way, now the most prosperous railway in the Republic. 

For some twenty years the overseas demand for 
coal was met through this channel, but the increasing 
trade, together with the delays and uncertainties 
incidental to navigating the Taku Bar, obliged the 
Chinese Engineering and Mining Company, Limited, 
to avail itself of the extending railway system to seek 





and has the great advantage of being practically ice. 
free throughout the year. 


ToNGSHAN COLLIERY. 

In very early times the natives of the Kaiping 
district contented themselves with quarrying the 
outcrop coal, and it is recorded that coal was mined 
by these primitive methods at Tongshan during the 
later years of the Ming Dynasty, or some three hun- 
dred years ago. Modern methods of working were 
first introduced in 1878 at Tongshan mine, this being 
the first occasion that foreign mining methods were 
adopted in China, Three large shafts of 14ft. to 16it. 
diameter have now been carried to a maximum depth 
of 500 yards, and the capacity of the present equip- 
ment is fully 2000 tons per day. The principal engi- 
neering workshops have been established at this 
colliery, where all the heavier repair work, as well as 
a large amount of manufacture, are carried on. The 
shops are capable of turning out heavy castings, 
centrifugal pumps, ventilating fans, railway cars, 
heapstead gear and generally all the minor engineer- 
ing and fitting work required about the mines. The 
main workshops, &c., are now in course of trans- 
ference to Linsi. 


Ma Cura Ko CoLuiery. 


The Ma Chia Ko Colliery—see Fig. 4, page 297— 
has a maximum daily capacity of 2500 tons. 


Cuao Ko CHwanc. 


Like Ma Chia Ko, the Chao Ko Chwang Colliery 
see Fig. 5, page 297—-is comparatively new and the 
workings have obtained a maximum depth of only 
300 yards, from which level coal is delivered through 
three shafts of 13ft. to 15ft. diameter. The output 
of this colliery is, however, greater than any mine 
outside America. At present 5500 tons of coal a 
day are produced, and it is anticipated that very 
shortly the output will reach 6500 tons daily. 


Linsi CoLirery. 

The Linsi Mine—see Figs. 6 and 7, page 297 
the main centre for production of power. At it is also 
situated the washing plant, where the lower grades of 
coal are cleaned. The output of this mine is at present 
3500 tons a day and will shortly be increased to 4500 
tons. The two vertical shafts of 14ft. and 15ft. dia- 
meter have been carried to a depth of 333 yards. 
The washing plant has been in service since 1915 and 
is capable of treating 100 to 150 tons of coal per hour, 
the quantity varying according to the grade of coal 
being washed. 


is 


GENERAL EQUIPMENT. 

The equipment of the mines generally is of the 
most modern type and will compare favourably with 
the largest and best-equipped collieries of Europe 
or America. Electrical machinery is used throughout. 
There are over 200 electric motors and over 100 trans- 
formers in daily use. Practically the only service 





performed by steam engines direct is the actual raising 

















FIG. 3--3000-K.W. TURBO ALTERNATOR, LINSI COLLIERY 


a deep-sea and protected port elsewhere.. The choice 
fell upon Chinwangtao—see Figs. 1 and 2—and time 
has proved that a more suitable site could not have 
been selected. A short private railway for many 
years connected the port with the main line, but 
so great has been the growth of trgffic that the Govern- 
ment has been induced to divert the main line of the 
Peking-Mukden Railway so as to obtain direct com- 
munication with the port. From its geographical 
position, Chinwangtao is the natural inlet and outlet 
for the north-western part of the province of Chihli, 





of coal, and it is now proposed to replace five of the 
existing winding engines by large electrically driven 
machines. ‘The boilers in use at the various power 
stations have an aggregate heating surface of over 
60,000ft. and consume over 300 tons of coal daily. 
Mechanical stokers are in general use, and within a 
short time hand stoking will be entirely abolished. 
For surface transport and shunting fifteen locomotives 
are employed and 340 wagons with a capacity of over 
4000 tons. Haulage underground is effected by 1100 
mules and 6000 coal tubs with a capacity of over 
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2400 tons. Tramways for the haulage of coal under- 
ground constitute at each mine .a very complete 
system, all main mule roads being double tracked 
throughout their entire length, and in the older mines 
extending from one end of the workings to the other 
for over 3} miles. All main galleries are brick-lined 
throughout. The aggregate length of the tramways 
at present in use underground is more than 300 miles. 
The substitution of electric or benzine locomotives 
for underground traction in place of the mules at 
present in use is being considered. The labour force 
employed amounts to 15,000 men underground and 
7000 on the surface, or a total of over 22,000 men. 
Some idea of the mines’ requirements of materials 
may be given by the following figures of annual 
consumption :— 
Clinker bricks (manufactured by the Adminis- 


tration and used mostly underground) .. .. 15,000,000 
Dynamite 6. 0s 06 Mee! 4d Re ie eee 
Other explosives .. .. .. 25 
Mining timbertothe valueof .. .. £60,000 
Structural steel and iron to the value of £30,000 


A new mine, whch is now bei ui at Ti 
Chia Chwang, between Chao Ko Chive aca Lina, 
is designed for a daily output of from 4000 to 5000 
tons. With this mine in full working order the output 
from the Administration’s mines should considerably 
exceed 20,000 tons per diem. 


Execrric Power. 


The electric power for the various services of the 
mines is produced in three generating stations, one 
at Linsi, one at Tongshan, and one at Machiakow. 
The two first-named stations produce three-phase 
current, frequency 25, used at all mines; whereas 
Machiakow generates at 50 periods for a few motors 
at that mine in case of aecident at the other stations. 
Linsi station is the main generating station and at 
present is equipped with two turbo-alternator sets 
of 3000 kilowatts each, one turbo-alternator set of 
6000 kilowatts, and one alternator of 1040 kilowatts. 
This latter will shortly be replaced by another 6000- 
kilowatt turbo-alternator. The 3000-kilowatt ma- 
chines—one of which is illustrated in Fig. 3—were 
manufactured by the British Westinghouse Electric 
Manufacturing Company, and the 6000-kilowatt 
turbo-alternator by Brown, Boveri and Co. The 
power for the various auxiliaries is provided by three 
motor generators of 25 kilowatts each, one turbo- 
generator set of 30 kilowatts, and two direct-coupled 
sets manufactured by Allens, of Bedford. A new 
switchboard, manufactured by Brown, Boveri and 
Co., is being installed to take the place of the old one. 
Power from this station is transmitted direct to the 
Linsi Mine at 2200 volts and to the other mines through 
a sub-station, where it is stepped up from 2200 to 
30,000 volts. This sub-station at present comprises 
three 1500-kilovolt-ampére British Westinghouse 
transformers, but it is the intention of the Adminis- 
tration to replace the latter by four 4500-kilovolt- 
ampére transformers. The boiler plant consists of 
four Babcock and Wilcox tubular boilers, each with 
a heating surface of 1500 square feet, and seven 
Galloway boilers, each with a heating surface of 360 
square feet. Eight new Babeock and Wilcox boilers, 
with a heating surface of 2000 square feet each, are 
being installed, four of which will soon be in com- 
mission, 

The Tongshan power station is equipped with three 
alternators of 1040 kilowatts each, driven by three 
horizontal compound engines of the Van den Kerchove 
type. The auxiliaries consist of one 30-kilowatt 
turbo-generating set supplying direct current at 230 
volts, and three rotary converters. Steam is provided 
by a battery of fifteen Galloway boilers, each with a 
heating surface of 360 square feet. 

The Machiakow generating station, which is only 
used in case of emergency, is equipped with one three- 
phase alternator set of 1000 kilowatts. Seven Lanca- 
shire boilers are installed at this station, each having 
a heating surface of 360 square feet. 


Surperine Facruitres. 


Shipping plays an important part in the affairs of 
the Administration. At the present time twenty-six 
steamers carry coal under the Administration’s flag— 
a number rather below the average usually maintained, 
which is about thirty bottoms. The capacity of the 
port of Chinwangtao is from 10,000 to 12,000 tons per 
day, the work of bunkering and loading the ships 
being performed by manual labour. It is the general 
experience throughout the Far East that mechanical 
loading devices will not compete with Chinese manual 
labour, and the Administration finds it advantageous 
to employ Chinese coolies for the loading and bunker- 
ing of ships. The services are at all times available 
of at least 3000 men, who are housed within easy 
reach of the harbour of Chinwangtao. 

Our thanks are due to Major W. 8. Nathan, R.E., 
C.M.G., the general manager of the Kailan Mining 
Administration, and Mr. A. Docquier, the engineer- 
in-chief of the Administration, for their courtesy in 
supplying us with the above information. 








Durine the first six months of 1922 the mining com- 
panies of Melilla, Morocco, exported over 100,000 tons of 
iron ore, of which the bulk went to Germany. It seems 


clear that these exports have decreased to a proportionate 


The Science of Human Effort. 





At the Swansea meeting of the Institute of Metals, 
Dr. R. S. Hutton lectured on the “ Science of Human 
Effort.” He said that during recent years the Home 
Office Factory Department had endeavoured to fill 
more useful functions than that of mere police duties 
without unduly interfering with the freedom of either 
the employer or the worker. As the result of recent 
investigations new rules were now being drawn up. 
Welfare work was now receiving more attention from 
authorities and employers. Before the war only 
twenty-five firms in Great Britain had established 
anything corresponding to a welfare ment ; 
to-day about a thousand firms had formed such 
departments ; but inasmuch as there were 282,000 
factories in the country, much still remained to be 
done. Apart from welfare work as ordinarily under- 
stood, there was no doubt that the application of 
scientific methods to human effort had lagged behind 
the scientific study of materials. Quite recently, 
however, the Institute of Industrial Psychology had 
been founded to supplement the work of the Industrial 
Fatigue Research Board, and Professor C. 8. Myers, 
who until recently occupied the position of Professor 
of Psychology at Cambridge University, had accepted 
the directorship of the Institute. 

The work of the Institute had been directed to a 
study of vocational selection, fatigue, time and motion 
studies, and other aspects of the question. It was 
beginning to be more and more realised that it was an 
extremely difficult task to determine the probable 
future success of any individual or to gauge in advance 
the measure of suitability of a worker for any par- 
ticular job. The Binet-Simon test, which had been 
applied somewhat extensively in the educational 
field and on a colossal scale in America in: grading 
army recruits, deserved mention. Much attention 
had been paid to that branch of psychology in Ger- 
many since the war at technical schools and special 
institutions founded for the purpose. Some of the 
largest industrial corporations and public utility 
services in Germany ascribed their success in getting 
back to something like pre-war efficiency to the appli- 
cation of vocational selection and motion study. 
That had been done at such well-known establish- 
ments as Carl Zeiss, Siemens and Halske, Osram 
Lamp Works, A.E.G., and Krupps, as well as on rail- 
ways and other public works. In connection with 
fatigue studies a vast field had to be covered, including 
hours of labour, workers’ environment, methods of 
work, physical condition of worker, rest pauses, and 
other factors. No simple test could be devised by 
which fatigue could be measured, but sufficient was 
known of the subject to make it possible to dis- 
tinguish between healthy fatigue and its more detri- 
mental and permanent occurrence. 

With regard to time and motion study, the real objec- 
tion to American methods lay, not in their detailed study 
of the subject nor in the specification of movement, 
but in the particular forms of stimulus (payment or 
otherwise) by which it was sought to increase output 
and which were associated with a sense of “* bossing *’ 
or over-driving. The basic idea of motion study in 
America was to find the speediest way of doing a 
thing, but English investigators of the subject had 
devoted their attention to finding the easiest way of 
performing a task based on the innate rhythm which 
seemed to underlie all human actions if they were to 
be carried out with a minimum of fatigue. To illus- 
trate what was meant he would refer to what had 
been done to improve the process of metal polishing. 
It had been found that by a careful study a percentage 
reduction of the time occupied ranging from 26 to 
35 per cent. could be achieved, and that when the 
best way of doing the work had been ascertained 
novices could be taught to earn the standard wage 
within a few days instead of many months. 

With motion study was bound up the question of 

team work. A case in point was the shoemaking 
industry, where, under the original system of working, 
the team for each press consisted of two girls. It 
was modified by the introduction of a third hand so 
that each operator rested for twenty minutes in every 
hour. Working on this system the output was 
increased by 44 per cent. and employment was being 
found for six workers instead of four. 
In working out a comparatively new system of 
performing industrial operations the conservatism of 
the worker had to be overcome, and all those engaged 
in industry had to be educated to accept as practical 
ideas which might appear to be impossible idealism. 
That work must go on. Finally, he would emphasise 
the fact that a great dealfof the present-day mis- 
understanding in the industrial world was due to 
ignorance of the aspirations and mentality of the 
worker by employers quite as much as to the lack of 
knowledge of the economic principles of industry and 
commerce by the worker. 








Tellurium. 





Tue finding of new uses for the mineral tellurium would 
render marketable a by-product of which the copper 
refineries of the United States alone can produce 125,000 Ib. 
annually, but for which there is at present little demand. 





extent the sales‘of iron ore at Bilbao and Santander. 


The United States Bureau of Mines has recently concluded 





a study of the subject and has reached the general finding 
that, although the mineral possesses various rather 
remarkable characteristics, present uses are so limited 
that the demand is supplied by a few hundred pounds per 
year. 
; Tellurium is a silver white solid with metallic lustre, the 
ine form being very brittle and easily powdered. 
It melts at 452 deg. Cent. and boils at red heat, giving off 
a golden yellow vapour when air is excluded. When 
heated in air, tellurium burns with a blue flame tinged 
with green and evolves white vapours of tellurium dioxide 
The chemistry of tellurium is similar to that of sulphur. 
Tellurium is usually associated with the more common 
element selenium. Both elements are similar in many 
ways tosulphur. Small quantities of telluriurn in the free 
state were found by early mineralogists, who, on account 
of its metallic lustre, named it metallum problematum 
Native tellurium was examined by Miller von Rechenstein 
in 1782, and at his suggestion Klaproth, in 1798, made a 
study of the tellurium ores and found that they containe:| 
a metal-like substance. He called this substance tellurium, 
from “tellus,” the earth. From its chemical nature, 
tellurium is now known to be a non-metallic element, 
belonging to the sulphur-oxygen group. It is most com 
monly known through its occurrence in certain gold ores 
tellurides—which have been extensively mined in the 
Cripple Creek district of Colorado. 

Most gold and silver ores and particularly copper ores 
contain tellurium. In the course of smelting and refining 
these ores tellurium is found in concentrated form in the 
flue dust of smelters, in electrolytic slimes, and in the 
fumes and slags resulting from cupellation. The whole 
commercial supply of the element is obtained as a by 

uct from the copper works. Pyrites and sulphur used 

the manufacture of sulphuric acid also contains 
tellurium, as it is found in the flue dust and acid sludge of 
acid plants. Tellurium minerals are found in Transy! 
vania, Hungary, Spain, Brazil, Bolivia, Chili, Mexico, 
Japan, Australia, California, Colorado, and Virginia. 

Efforts have been made to discover new uses for 
tellurium, but no important results have been reported. 
It has been used in a small way in high-resistance and other 
alloys, in organic dyes, for staining silver, and as a reagent 
in chemical Taboratories. As a colouring agent in glass or 
porcelain, blue, brown, and red colours may be produced 
by means of tellurium, some of the best ceramics being 
coloured in this way. Tellurium dissolved in sodium 
sulphide solution is used in toning baths for photographic 
prints. Tellurium dioxide at red heat is a powerful 
oxidising agent, decomposing completely even lumps of 
steel or metal alloys. Its chemical similarity to sulphur 
suggests many possible uses. It might be used, for 
instance, as telluride in colouring lithophone, and the 
extension of its use might well be studied in connection 
with the iron and steel industry. The Bureau of Mines 
considers that there is undoubted promise in certain 
tellurium compounds in the field of organic medicinals, 
while in compounds similar to selenium oxychloride 
tellurium may provide valuable laboratory reagents. The 
use of two-tenths of 1 per cent. diethyl telluride in petrol 
as an anti-knock compound has been reported. It is said 
to eliminate carbon deposits and to produce greatly 
increased efficiency when used in motors designed to 
operate on very high compression. A special type of engine 
is said to be required to produce these results, so that its 
general use in motors will not be practicable unless the 
motor industry should conform to the required type. 
This step in turn would be dependent on a supply of 
tellurium adequate to treat all the motor fuel. For this 
purpose 1500 tons of tellurium per year would be required, 
and as the possible annual supply of tellurium from the 
present sources is said to be only about 125,000 Ib., a 
much larger supply would have to be developed. 

Tellurium is usually offered in the impure state, and no 
market standards have been developed. No ores are 
known that are rich enough in tellurium to permit mining 
and treatment for tellurium alone, even if the demand 
increased to large proportions, so that it is probable that 
the future supply will be derived as a by-product from 
metallurgical processes as in the past. Samples of tellurium 
for research purposes may be obtained from the Com- 
mittee on the Uses of Selenium and Tellurium, National 
Research Council, Washington, D.C. Detailed information 
regarding the properties, uses, and metallurgy of the sub- 
stance is given in a publication, Serial 2385, by H. A. 
Doerner, which may be obtained from the Bureau of 
Mines, Washington, D.C. 








RAILWAY DEVELOPMENTS IN ARGENTINA. 


Tue Argentine Government has purchased for the sum 
of 1,950,000 dols. gold, or approximately £400,000, the 
entire property of the Central Chubut Railway Company, 
a British concern which owns about 65 miles of line 
between Port Madryn and Trelew, in the territory of 
Chubut, Patagonia. Included in the purchase are all 
rolling stock and equipment, workshops, buildings and 
terminal facilities at Port Madryn, and the company’s 
right to a strip of land for extensions. The Government 
to make the line part of its system of light rail- 
ways for the development of Patagonia, and later on will 
extend it right through the Chubut territory to Colonia 
15 de Octubre, near the Andes. Further north the State 
Railway Department is pushing on with the line through 
the Rio Negro Territory from San Antonio to Lake 
Nahuel, Huapi. A good deal of construction work has 
been done, and recently twenty-five American locomotives 
arrived for service on the new line. It has now been 
decided to prolong the line as far as San Carlos de Bari- 
loche at the foot of the Andes, and on the Atlantic side 
to extend it from the port of San Antonio east to Viedma, 
where it will link up with the light railway system of the 
Great Southern Railway Company. While private railway 
companies in Argentina are showing no disposition to 
extend their systems, the Federal Government is embarking 
on & vigorous policy of construction. Patagonia is to have 
a whole network of light lines, and the agreement of last 
April between Chile and Argentina provides for the build- 
ing of connecting Jinks that will create two more trans- 
continental routes. 
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Railway Matters, 





Tue Cambrian Railways having been amalgamated 
into the Great Western Group, Mr. G. C. McDonald, the 
chief engineer and locomotive superintendent, and Mr. 
James Williamson, the assistant engineer, have retired. 

THE Victorian Railway Commissioners desire to publish 
a brief railway history of Victoria from the opening of the 
line, 2 miles in length, from Flinders-street, Melbourne, 
to Sandridge—now Port Melbourne—in 1854 to the 
present time. 

For the first time in their history the receipts for 1921 
of the Gold Coast Railways did not balance the expenditure 
and interest on capital. This was mainly due to interest 
at 6 per cent. having to be found on the capital expenditure 
of £2,200,000 for the construction and equipment of the 
Tafo-Coc ie extensi 

As successor to Mr. Bowman Malcolm, as engineer and 
locomotive engineer, the Northern Counties Committee of 
the Midland Railway has promoted Mr. W. K. Wallace, 
whose engineering assistant will be Mr. F. W. Crofts, with 
Mr. H. P. Stewart as his mechanical assistant. The 
changes come into force on October Ist. 

Rumour was busy last week as to an early reduction in 
railway fares. For the reasons given in our leading article 
of August llth, we do not anticipate any further change 
in railway charges during the present year. Grouping 
must be an accomplished fact before the companies will 
do anything that will reduce their receipts. 


At the request of the Association of British Chambers 
of Commerce, the Cunard Steamship Company 
that for the portion of the year during which the Atlantic 
liners used the short ocean track, its east-bound steamers 
should call at Plymouth and would land mails if circum- 
stances permitted. It was announced that the Mauretania, 
which left New York on the 5th instant, would ina te 
the arrangement, but as a matter of fact she did not do so. 


In this column on June 30th we quoted the chairman 
of the Great Indian Peninsula Railway as saying that he 
hoped the Government would make a decision shortly as to 
the electrification of the Bombay suburban lines. As soon 
as a favourable decision was made the company would 
get on with the new branch to Bombay Harbour. The 
electrification was an absolute necessity if the develop- 
ment scheme of the Bombay Government was to be a 
success. It is now announced that the electrification has 
been sanctioned, 

Tue London, Chatham and Dover Railway had, long 
before the fusion with the South-Eastern, been equipped 
throughout with Sykes’ lock and block, but this system of 
trains controlling the block signals and the block signals 
controlling the outdoor signals was not adopted to the 
same extent on the South-Eastern. The line where the 
fatal accident of the 21st ultimo occurred was part of the 
South-Eastern, and had not the Sykes system. Had it 
occurred at Gravesend there would have been positive 
proof whether or not the signalman lowered his advanced 
starting signal. 

A commission of British engineers arrived at 
Santander for the purpose of studying the construction 
of a projected railway line between Santander and Cala- 
tayud vid Burgos and Soria. It is said that the engineers 
are the official representatives of a wealthy financial 
syndicate. The investigations are to be made without 
haste and mi ing at Santander and ter- 
minating at Calatayud. It is estimated that the cost of 
the new line may amount to over 200,002,000 pesetas. 
The most difficult section of the line will be that between 
Ontaneda and Burgos, for in this section it will be necessary 
to construct twelve long tunnels. The line will be of 
broad gauge and probably double. It is hoped to obtain 
Government assistance for the project. 


Accorptne to the Board of Trade returns, the value. of 
the railway material exported during the figst seven 
months of the present year was as follows, the correspond- 
ing figures for 1921 and 1920 being added in brackets :-— 
Locomotives, £3,054,709 (£4,424,109, £2,977,655); rails, 
£1,585,639 (£1,828,962, £1,387,030); carriages, £952,377 
(£899,818, £851,270); wagons, £2,108,953 (£3,425,245, 
£3,195,889); wheels and axles, £847,199 (£1,203,229, 
£1,131,533) ; tires and axles, £266,472 (£913,598, £764,791); 
chairs and metal sleepers, £1,422,821 (£761,963, £448,851) ; 
miscellaneous permanent way, £894,559 (£1,660,199, 
£1,394,349) ; total permanent way, £5, 144,075 (£6,520,520, 
£5,180,745). The weight of the rails exported was 154,287 
tons (82,900 tons, 73,746 tons), and of the chairs and meta! 
sleepers, 101,465 tons (30,328 tons, 21,021 tons). 


THE useful innovation of a Pullman restaurant car on 
the Highland Railway, mentioned in this column on June 
9th, has led to two other cars being provided during the 
tourist season. They are likely to be greatly appreciated, 
as it has hitherto been very difficult to get any substantial 
refreshment between Perth and Inverness. The original 
car starts from and returns to Glasgow, Buchanan-street, 
and goes north from Perth on the express at 11.50. It 
is taken off at Aviemore and returns thence at 4.50 on the 
3.30 from Inverness. One of the additional cars leaves 
Perth by a semi-fast train at 12 for Aviemore, and returns 
to Perth on the second, or West Coast, portion of the 4.30 
from Inverness. The other leaves Edinburgh, Waverley, 
at 2.10 and Perth at 3.50 for Blair Atholl, and returns 
thence on the first, or East Coast, portion of the 4.30 from 
Inverness. 

In the Engineering Notes for August, which appeared 
in our issue of the Ist inst., we just touched on the inclu- 
sion of the Great Central in the Eastern, North-Eastern 
and West Scottish group. Not only has the Great Central 
its own line to Manchester, Oldham and Wigan, but, as a 
third-owner of the Cheshire Lines, reaches Liverpool, 
which in itself has great potentialities. By the same means 
it reaches Warrington and Chester, and from the latter 
point has its own line to Birkenhead. Then it has as good 
a route as the Midland between London, Leicester, Notting- 
ham and Sheffield, which, moreover, is a road over the 
greater part of which much more traffic can be carried 
than is the case to-day. Finally, there is the connection 
with the Great Western at Banbury. The Great Central, 
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Notes and Memoranda. 





Accorpinc to H.M. Senior Trade Commissioner at 
Caleutta the total imports of merchandise into India for 
the three months April-June declined from 66 erores of 
rupees, in 1921, to 53 crores, in the corresponding period 
of the present year. It is satisfactory to note that the 
United Kingdom increased its share from 58 to 62 per 
cent., as contrasted with a reduction in the share of the 
United States from 11.6 to 7 per cent., and in the case of 
Japan from 6.7 to 5 per cent. German shipments, how- 
ever, rose from 1.9 to 5.7 per cent., and those from Belgium 
from 2.2 to 2.7 per cent. 


In Holland miniature circuit breakers are employed 
to a considerable extent on domestic and industrial 
circuits, feeding lamps, small motors, &c. They are 
adjustable for loads from 6 to 25 ampéres at pressures 
up to 250 volts, and are reset by turning a handle like 
that of a rotary snap switch. An indicator shows when 
a breaker has opened. Such circuit breakers are used 
in place of main fuses where the cables enter a house ; 
they are sealed to prevent alteration of the setting, but 
can be reset by the consumer. They are also used for 
the separate circuits instead of fuses. The i 
is very simple and not liable to get out of order. 


A SPRAYING nozzle, for aerating water, has been evolved 
by the engineers of the Sacramento water supply depart- 
ment which possesses the advantage that its effectiveness 
is not naturally affected by the head under which it works. 
The nozzle merely consists of a conical orifice 4in. in 
diameter fixed on the end of a 2in. pipe. Inside the 
opening there is loosely placed another solid cone, 2}in. 
diameter, weighing 2lb. The angle of both cones is 
60 deg., while a short length jin. pipe hangs below the 
inner cone to steady it. The spray is effective for heads 
ranging from lft. up to 4}ft., with corresponding dis- 
charges of 10 and 100 gallons per minute respectively. 


Tue International Labour Office has been informed that 
the British Government has taken preliminary steps 
towards the application of the Draft Convention on the 
use of white lead in painting, which was adopted by the 
International Labour Conference last year. The main 
purposes of the Convention are to prohibit after November 
19th, 1927, the use of white lead in the internal painting 
of buildings, except under agreed conditions, railway 
stations, and industrial establishments, and, where white 
lead is not prohibited, to make its use subject to definite 
precautionary hygienic regulations as from January Ist, 
1924, and to make cases of lead poisoning compulsorily 
notifiable. 


In the course of a discussion on boiler efficiencies at 
the meeting of the British Association, Mr. C. E. Stromeyer 
said that it had been found during the war that when oil 
was used instead of coal in internally-fired boilers, not 
only was the efficiency reduced, but also the output ; in 
one works he found that, instead of using six boilers, 
which were sufficient with coal, they had to use seven 
with oil, for the same output, and the calorific consumption 
was greater. He believed the reason was that in inter- 
nally-fired boilers the flame struck the heating surface 
very soon after the oil was ignited, the flame was put out, 
and never had a chance of re-igniting. Another source 
of trouble was the large deposit of black dust in the flues. 


In the course of his presidential address to the Institute 

of Marine Engineers, Engineer Vice-Admiral Sir George 
G. Goodwin said that the reciprocating steam engine has 
reached such a stage of perfection that no radical improve- 
ment in its performance is expected, and those to whom it 
is an acceptable type will take it in its present satisfactory 
form with the greatest confidence. The steam turbine as 
&@ propelling engine is rapidly growing in favour and 
presents some interesting problems in the practical im- 
provement of its details and in the endeavours te obtain 
a high thermal efficiency. In the merchant service long 
running at steady speed, combined with a low fuel con- 
sumption at that speed, is essential, and design and ex- 
perience are concentrated on the fulfilment of those 
requirements. 
Wrrtrxne on “Repairs by Electro-plating,” in the 
American Machinist, Mr. F. H. Sweet says that in many 
cases worn parts can be restored to their original dimen- 
sions by this method. Nickel is good for this purpose 
because of its hardness. The part should be thoroughly 
cleaned and dipped in melted wax. When the film of 
wax has cooled it is scraped away from the surfaces which 
require treatment, and the part immersed in the plating 
bath. As the metal is deposited very slowly it is easy to 
work to very close limits ; yet, if sufficient time be allowed, 
the deposit may attain a thickness of '/,,in. or more. If 
the operation be properly carried out the nickel adheres 
to its foundation very tenaciously and is quite continuous 
and of even thickness throughout. In this way expensive 
and heavy pieces, such as crank shafts, cylinders and 
pistons, can be made serviceable again at a cost far smaller 
than that ofanewpart. Atthe other end of the scale very 
slight wear in delicate machinery, in which close adjust- 
ment is essential, may be put right by the deposition of a 
film of the exact thickness required. : 


Apart from the presence of impurities probably 
the chief cause of failure of sheet lead and pipes 
is due to admixture of oxide of lead, The lead 
in the melting pot is frequently made red _ hot, 
and the surface of the lead then oxidises with extreme 
rapidity and acquires a thick layer of flaky oxide of lead, 
which is dissolved by the lead near the surface. This 
lead saturated with oxide finds its way into the mould 
when sufficient time has not been allowed at a lower 
temperature for its separation. Although the lead -in 
the mould crystallises out free from the dissolved oxide, 
each crystal group is enveloped in oxide of lead. On 
rolling, these crystals cohere very imperfectly and give 
rise to the brittleness of the lead which is sometimes 
noticed in the lead boxes that are made to contain sul- 
phuric acid for export. The small quantity of hydrogen 
evolved by the action of the acid on the lead gives suffi- 
cient pressure to form numerous cracks, and the lead 
becomes so brittle that a slight blow causes it to break. 
The oxide is often observed when the sheet lead is scraped 


















































































































Miscellanea. 





A MEFTING was recently held by representatives of the 
Sheffield foundry trade with the object of organising a 
trade technical society. 

WE regret to-learn of the death of Mr. Louis Heathcote 
Walter, M.A., a member of the staff of the Institution of 
Electrical Engineers. Mr. Walter had been editor of 
“ Science Abstracts "’ since 1903. 


Tae Council of the Concrete Institute has recom- 
mended that the title of “ The Institution of Structural 
Engineers’ be adopted by the parent body, and that 
a section of the parent body to deal with concrete and 
reinforced concrete should immediately be formed with 
the title of the Concrete Institute. Sections which it 
is proposed to form include those to deal with concrete, 
and reinforced concrete, steels, timber, brickwork, 
masonry, &c. 

Tuer President and Council of the Society of Engineers 
have issued a circular giving particulars of a conference 
of engineering societies which they are convening for 
September 29th next, to be held at the Engineers’ Club, 
London, at 3 p.m., for the purpose of considering and, if 
thought advisable, inaugurating the formation of an 
Association of British Engineering Societies. Some twenty- 
one societies have been invited. The secretary’s address 
is 17, Victoria-street, Westminster, 8.W. 1. 


A Liqurp Fuel Congress, organised by la Société de 
Chimie Industrielle, will be held in Paris under the 
patronage of the Ministers of Commerce, Agriculture, 
Colonies, Public Works, and Aeronautics, from October 
9th to 15th next. It will be divided into the following 
six sections :—Petroleum, shale, lignite and peat, tar and 
benzole, alcohol, vegetable oils. Simultaneously there 
will be an international exhibition of liquid fuels from 
October 4th to 15th on I'Esplanade des Invalides, divided 
into two groups—production and utilisation. 


RetTuRNs issued by the Prefecture of the Seine show that 
during the second three months of the present year the 
motor omnibuses in Paris travelled 11,134,556 kiloms. 
and carried 76,311,487 passengers. The receipts amounted 
to 27,500,136f., which is an average of 2.457f. per vehicle- 
kilometre. During the night services the omnibuses 
covered 24,270 kiloms. and carried 52,430 passengers, 
with receipts amounting to 77,970f., or an average of 3.21f. 


per vehicle-kilometre. The distance covered by the 
tramways was 22,706,645 kiloms. and the number of 
passengers carried 160,871,626. The total receipts 


amounted to 49,907,909f., representing an average of 
2.197f. per car-kilometre. 

Goop progress, it is reported by the British Senior 
Trade Commissioner in Melbourne, is being made with the 
Morwell brown coal power scheme. The main power- 
house will have an initial capacity of 50,000 kilowatts. 
All the principal contracts for the plant and machinery 
have been placed, and a considerable portion of the 
transformers, switchgear, &c., has already been delivered, 
while the manufacture of the five 12,500-kilowatt turbo- 
alternators and of the condensing plant is well advanced. 
The contractors for the steel work for the power station are 
at work on the ground, and steel work is now arriving. 
Gangs have been organised for the erection of the trans- 
mission line (over a distance of 112 miles) for which 
much of the material has now arrived. The erection of 
the auxiliary station at Newport is also proceeding satis- 
factorily, and justifies the anticipation that the station 
will be in operation by May, 1923, as originally intended. 
Durinc last year the tonnage of finished products 
rolled in the rail and structural and bar mills of the Tata 
Iron and Steel Company, India, was 125,871 tons, as 
compared with 122,237 tons in the previous year. It is 
hoped shortly to start up two batteries of the new Wilputte 
coke ovens, thus enabling the company to blow in one 
of the large new blast-furnaces. This furnace is estimated 
to make 500 tons of pig iron per day. An effort is also 
being made to get ready one of the two open-hearth 
tilting furnaces. It is proposed to operate this furnace 
as a stationary furnace, producing about 3000 tons of 
eteel ingots monthly, until such time as the Bessemer con- 
verters and second open-hearth furnace are ready to 
o tte on the duplex system. Every effort is being made 
to get the third battery of Wilputte coke ovens ready 
for operation in nine to twelve months after the first 
two batteries are lit, and by the time the third battery is 
completed the company hopes to have the fifth blast- 
furnace ready to be blown in. The completion of the 
various mills will then follow, and by the end of 1923 
the company hopes to have the blooming, new rail, and 
structural mill, continuous sheet bar and billet mill, 
merchant mill and sheet mill all ready for operation. 
Travers and others in Australia who anticipated or 
predicted a flood of imports from Germany immediately 
the official embargo on imports from ex-enemy countries 
expired on August Ist have been disappointed. The 
Ministry has not revoked the proclamation prohibiting 
the entry into the Commonwealth of goods from former 
enemy countries, and, technically, such entries must first 
secure the permission of the Minister of Customs. The 
Government is taking every precaution to prevent a flood 
of cheap imports. Collectors of Customs at the various 
ports have been instructed to report to the Government 
any instance in which they consider the importation of a 
consignment would constitute a danger to Australian 
manufacturers. If warranted, the matter will then be 
referred to the Tariff Board, which will be asked to decide 
whether the goods exported to the Commonwealth “ are 
of a class produced or manufactured here, and are being 
sold to the importer at a pricé less than a fair market 
value of the goods at the time of shipment.” Should 
the Board consider that the importation of the goods 
constitutes a menace to the local manufacturer, it will 
impose the provisions-of the Anti-Dumping Act. Present 
indications are that German exporters are re-entering 
the Australian market very cautiously. Items on the 
manifests of the few vessels which hitherto have unloaded 
goods from Germany include seven motor cars (the first 
since 1913), two parcels of dolls, toys, glassware, optical 
instruments, knitting machinery, and four cases of cata- 
logues. A few pianos and other musical instruments 








then, is likely to be a very valuable acquisition to the 
Eastern Group. 
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BUENOS AIRES.—Mrrone..’s Boox Storz, 576, 
oa ee -~ er anp Watss, Limited, Shanghai « 


on He Hong 


ong. 
EGYPT. —— Express Acrnoy, near Shepheard’s Hotel, 


FRANCE.—Boyveav np Cuevitiet, Rue de la Banque, Paris. 
CHAPELOT AND Crn., 136, Bid. 8t. Germain-Paris. 
BELGIUM.—W. H. Smrru anv Son, 78/80, Rue du Marché-aux- 
Herbes, Bruxelles, and 44, Rue Joseph I1., Ostend. 
INDIA.—A. I. Compripes anp Co,, Bombay ; THACKER AND 
Co., Limited, Bombay ; THackER, Srink aND Co., 
Calcutta. 
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Bocoa, Rome; Uxraico Horpu, Milan. 
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Grahamstown. 
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Melbourne. 
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CANADA.—Dawson, Wm. . Anp Sons, Limited, 87, Queen- 
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Railway Bridges. 


Ir is the characteristic of the British Association 
that, whilst it can soar up and away into the most 
tenuous atmospheres of contemporary thought, it 
can with almost equal willingness bring itself down 
to commonplace affairs. No doubt it is to this 
versatility that, in no small measure, it owes its 
attraction. To the general public the daring 
flights of thought which are found in the special 
lectures and in the presidential addresses year after 
year make the greater appeal, owing to the skilful 
play of the scientific imagination which they 
permit ; but the steady slogging work that is done 
under the more prosaic portions of the programme 
is certainly not less valuable if less popular. 
Consider, for example, the group of papers on 
railway bridges, of which, with their discus- 
sions, we gave abstracts in our issue of last week. 
It is reasonable to hope that they may mark a 
turning point in steel bridge construction. Men 
have gone on building steel bridges with as much 
regularity as a baker turns out standard buns. 
Draughtsman after draughtsman has handed down 
the traditional formule—sanctified by various 
authoritative bodies—and no one has ever effec- 
tively inquired if they were really the best that 
could be evolved. Only now and then in the course 
of a generation some new bridge, different from any 
of its predecessors, is built, and even it, in nearly 
all its parts, is subject to traditional rules and 
formule. It was high time the old school of bridge 
building thought was shaken up and that the 
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question of the best use of the new materials that 
the work of metallurgists has put at the disposal of 
constructional engineers was examined, that the 
latest views on the strength of structures were 
tested for their applicability to bridges, and that 
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|new methods of construction were investigated. 


Yet it is probable that the matter would have 
escaped attention for another score of years 
had not the Ministry of Transport declared its 
intention to impose more drastic rules than its 
predecessor in the inspection of railways. This 
intention to modify the Board of Trade regulations 
arose directly from the work of a committee which 
carefully investigated the stresses, under given 















































































































deferred till no manner of doubt about their neces- 
sity remains. In a paper presented at the British 
Association meeting by Mr. A. C. Cookson and 
Mr. J. 8S. Nicholas, of the Great Western Railway, 
the authors asserted that their own investigations 
had shown that there was a hitherto unsuspected 
reserve of strength in nearly all bridge work, and 
they suggested that the ultimate resistance of 
built-up members of bridge work should be the 
subject of inquiry by engineers and research 
workers in joint action. These experienced men 
took the view that much secondary work, such as 
stiffeners to plate girders and overhead bracing to 
braced structures, was much overdone. Another 
engineer of equal experience, Mr. Conrad Gribble, 
of the North-Eastern Railway, expressed his 
belief that “‘ we were putting far too many rivets 
into new bridges,” and he also urged the desira- 
bility of carrying out full-scale tests, making the 
valuable and practicable suggestion that some of 
the bridges that have to be removed annually, 
owing to increasing loads, should be re-assembled 
and destroyed by static pressure. When we turn 
to the discussion we find similar opinions expressed. 
Mr. A. C. Gardner, of the Great Central Railway, 
declared that there was too much tendency to 
theorise about bridge design, and that calculations 
should be regarded merely as an aid to judgment, 
as there were many indeterminate factors which 
could only be allowed for as the result of practical 
experience. Professor F. C. Lea charged engineers 
with putting more faith in mathematics than the 
mathematician did and with relying too much on 
guesswork. He, also, held that it was desirable to 
conduct large-scale tests of built-up girders, and 
Mr. Stromeyer expressed the belief that factors of 
safety were too high, and that too many rows of 
rivets were employed. Such opinions as these, 
from men who have direct and, in some cases, daily 
experience of steel bridge work, cannot be lightly 
passed by. They may not in themselves be suffi- 
cient to overthrow the results of work carried out 
by such eminent engineers as the late Sir J. B. Ball 
and Mr. W. A. Fraser, but they do make it impera- 
tive that a change in the rules that would make for 
greater weight and greater cost should be recon- 
sidered before it is imposed, and they suggest that 
a conference on steel bridge design is overdue. 

The impulses—mainly competitive—which drive 
mechanical engineering continually forward are 
generally feeble and frequently wholly lack- 
ing in such work as bridge design. As a result 
we find less advantage taken of new materials, a 
smaller influx of new ideas, and a confirmed 
tendency to rest content with the proportions, 
standards and formule set up years ago. The 
ingenuity which was displayed by engineers in the 
early days of railways is no longer encouraged and 
no longer displayed. Brunels, Stephensons, Finlays 
and Telfords are not wanted. Bridges are built to 
standards because it is cheaper to buy one of recog- 
nised design and proportions, because the merits and 
demerits of the standard designs are known, and 
because the anxiety which accompanies _ the 
employment of new designs is removed. But it is 
not in that way that progress in engineering is 
effected. The better is neglected, whilst the worse 
is employed because its qualities are known and 
the means of producing it exist. What we have 
always feared in locomotive design has already 
occurred’ in bridge engineering. The search for 
new types has ceased, and engineers rest content 
with familiar materials and with familiar rules. 
The standards satisfy. requirements that are 
lacking in imagination, and no one makes an 
effort to change them. The symposium of the 
British Association at Hull is the first indication 
of revolt; it is a noteworthy fact that the dry 
bones have only been stirred into life by the 
alleged intention of the Ministry of Transport to 
disturb their repose. The alarm will have served 
a good end if it causes a closer inquiry into the 
rules and traditions of steel bridge design and gives 
an opening to those who would seek for improve- 
ment by the trial of new materials and new methods, 


The Responsibilities of the Stevedore. 


It is customary to read in the newspapers report- 





conditions, on a number of bridges. To meet the 
report made by that committee the Ministry is 
credited with the intention to make steel railway 
bridges heavier than ever. After the discussion 
at Hull we express a hope that the Ministry, if it 
has indeed any such intention, will hesitate to 
execute it. The results obtained by the committee 
are not challenged, but the interpretation of them 
is clearly open to question, and the adoption of 
new rules that would still further increase the 
weight and cost of railway bridges ought to be 





ing a dock, ship, railway or warehouse fire that the 


| origin is wrapped in the obscurity of its own smoke, 


or words to that effect. Perhaps this stereotyped 
official explanation has its inspiration in a desire 
to prevent blame being cast upon this or that 
individual, or perchance it is connected with 
insurance interests. However that may be, very 
little further information is ever vouchsafed to the 
public, except on those rare occasions when @& 
Government inquiry is subsequently held. We 
venture to say that in very many of these cases the 
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predisposing cause is lack of efficient supervision. 
From a general utilitarian point of view it seems a 
pity that the fire inquests of the City of London 
coroner, and those which are held in New York 
have no counterpart in our industrial centres. If 
fire inquests were compulsory much information 
of a scientific or technical nature would become 
available and be a lasting aid in the way of com- 
bating possible further outbreaks of a similar 
nature. Although the railway and warehouse have 
been mentioned, we shall confine our further 
remarks to shipping in accordance with the spirit 
of our headline. 
With regard to the nature of chemicals, whether 
they are to be considered as safe or dangerous, 
the main guide, philosopher and friend of the ship- 
owner and dock authority is the volume entitled 
“General Railway Classification of Goods by 
Merchandise Trains.”” Memoranda relating to the 
carriage of dangerous goods and explosives in ships 
are also issued by the Board of Trade when new 
facts have come to light. Here the question 
arises as to whether these sources of information 
are kept sufficiently up to date or whether they 
could not be amplified to advantage. Discoveries 
in chemistry proceed apace, and especially during 
the period of the war chemicals which were formerly 
sold by the pound for particular purposes came into 
demand in ton lots. The developments in organic 
chemistry which have taken place in recent years 
have brought under the care of transport authori- 
ties and workers large quantities of materials new 
to them. The safe transport of chemicals generally 
is bound to remain a matter of some risk and com- 
plexity, because two substances which may be 
harmless apart may form a dangerous compound if 
they come together. With regard to several 
chemicals the Board of Trade memoranda point 
out the dangers of propinquity, but it would be 
futile to expect a very wide field of chemical pro- 
ducts to be covered in such instructions. Perhaps 
we can usefully mention an instance where certain 
chemicals should not be packed side by side, as 
we cannot recall ever having seen any reference to 
it in print. If a certain proportion of liquid 
carbolic acid is added to bleaching powder or 
chloride of lime a great rise of temperature takes 
place, the methane or firedamp evolved taking 
fire spontaneously. In the case of a serious fire 
which occurred some years ago on a cargo vessel 
carrying cabolic acid, bleaching powder and a 
variety of other chemicals in the same hold there 
seems very good reason to suppose that a leaky 
carbolic container was the source of the mischief. 
Where segregation of certain types of chemicals 
can be effected on board it is, of course, highly 
desirable, though obviously the stevedore must be 
supplied with detailed instructions from the office, 
where someone with the necessary attainments 
may possibly be found. The matter of defective 
drums is one that can properly be left to the steve- 
dore, whose examination ought to take place with- 
out hurry before the work of loading begins, though 
the difficulty here is that it is a common practice 
to rush goods down to the docks at the last moment. 
A satisfactory development of late years is the 
increased use of metal containers in the case of 
several chemicals, such as chlorate of soda and 
sulphide of sodium, where the official instructions 
of the railways or Board of Trade state that either 
metal drums or paper-lined casks may be used. 
In a case within our knowledge the stevedore acted 
with commendable promptitude in removing from 
the hold of a vessel, which was being loaded in dock, 
a cask of chlorate of soda which had suddenly 
burst into flame on the outside. Chemical examina- 
tion showed that there was chlorate on the outside 
of the cask and it had undoubtedly become 
ignited by friction. A great difficulty the ship- 
owner is always up against is the reluctance— 
perhaps quite natural in the circumstances—of the 
chemical manufacturer or dealer to admit that 
there is anything really dangerous about the stuff 
he is sending for shipment, because such disclosure 
may mean increased freight rates or port dues. 
In the bulk of cases, therefore, dock authorities and 
shipowners will have to continue to look after their 
own interests. Where the goods are correctly 
described no great difficulty is presented, espe- 
cially where such goods have been handled for 
some time. It is when chemical products are 
sent under fancy or trade names or otherwise 
insufficiently described, i.e., as vegetable white or 
mineral black, or by such a vague title as coal tar 
salts, that the shipowner feels he is being asked to 
take an unfair risk. We are not suggesting for a 
moment that there is any wilful intention to 
deceive or to submit human lives to definite risks, 
but we do think that this matter of shipping chemi- 
cals insufficiently described is one that merits 


attention at the hands of the authorities that be. 

In speaking of the responsibilities of the stevedore 
we may have seemed to ignore the fact that the 
prime responsibility rests with the shipowner, and 
we hasten to say that shipowners usually show 
great assiduity in satisfying themselves as to the 
nature of the goods they, accept as cargo ; indeed, 
they frequently decline business because they do not 
** altogether like the look of it.” We note that the 
Board of Trade recommends that when any doubt 
exists about the properties of any chemicals not 
referred to in its memoranda, the case should be 
submitted to it for consideration. We doubt, 
however, if this recommendation is frequently 
carried into effect ; the more usual procedure is 
to turn the business down altogether or to adopt 
other means of investigation. Without, however, 
wishing to make the flesh creep, we feel bound to 
emphasise the fact that no amount of office care 
can prevent the man at the docks from coming 
up now and then against cases where some chemical 
knowledge would be invaluable, especially in con- 
nection with carelessness in the packing of goods 
sent for shipment. For instance, only a few weeks 
ago there was a serious explosion of a drum of 
caustic soda owing to the fact that the caustic 
had been run by mistake into a galvanised iron 
drum instead of the ordinary sheet iron drum. 
The explosion was caused by the presence of the 
hydrogen gas generated by the interaction of the 
caustic soda and zinc. We have not in mind any 
case of dereliction of duty induced by apathy or 
supineness on the part of the officials whose 
responsibilities we have been discussing. It is 
their perfectly excusable ignorance of science that 
seems to us to call for some remedy, especially in 
view of the categorical statement of the Board of 
Trade that the various substances referred to in its 
issued memoranda are not to be considered as 
forming a full list of dangerous goods. What is 
desirable is not always expedient, and we do not 
suggest as a feasible proposition the substitution 
of the experienced working stevedore, with his 
ready flow of robust language, by a spectacled 
scientist. But we do suggest that the material 
interests involved make it worth while considering 
whether the ancillary aid of the man of science 
should not be made more readily accessible to the 
stevedore than is customary to-day. 


The International Railway Conference. 


In a leading article of April 14th, on the eve of 
the Rome Congress of the International Railway 
Association, we alluded to the value of the reports 
to be presented. To-day we draw attention to the 
equal value of the comments of the speakers who 
took part in the discussions thereon. The work 
of the Congress is of supreme importance, because 
the various reporters and delegates are not only 
internationa], but are the highest placed officials, 
and because they impart information that is denied 
to any other source, even to fellow railway officers. 
In the present issue we summarise some of the dis- 
cussions that took place on questions relating to 
track, locomotives and rolling stock. It is, for 
instance, instructive to learn that the French, 
who have brought the relation between the track 
and the moving load down to a fine art, are abandon- 
ing the staggering of rail joints owing to the oscilla- 
tion set up. Again, relaying by contract has saved 
40 per cent. in Italy. On the Lancashire and York- 
shire all relaying used to be carried out by con- 
tract, and it was not only cheaper directly, but 
very little of it was done by Sunday work, and it 
was mostly effected between trains, and so 
saved the cost of single-line working on Sundays. 
We wondered when we read in Mr. C. J. Brown’s 
report that it had been abandoned, why that course 
had been taken, but in the discussion the reason 
was given—the contractors’ men would not work 
at a lower wage than that of the men employed by 
the companies. The discussion on special steels for 
rails was very illuminating, and we are not surprised 
that Section II. expressed a wish that the experi- 
ments with manganese steel should be continued— 
in order to ascertain the best conditions for its 
use—and that the actual value of other special 
steels and the best conditions for their use should 
be determined. As will be noticed when, in a sub- 
sequent issue, we summarise the discussion on 
electric traction, a very wise resolution was arrived 
at when it was decided that it was very desirable 
that the methods of keeping and supplying informa- 
tion on this matter should be defined and stan- 
dardised, and that a committee of the Association 
should draw up details governing each point, so that 
in future as full a comparison as possible may be 
made by figures absolutely comparable. No 





decision was arrived at as to locomotive cab signals, 


“because the matter is still in an experimental 
stage.” Thus it will be seen that the Congress, 
besides affording an opportunity for railway officers 
of the highest standing to meet and spend a fort- 
night in each other’s company, discusses questions 
of prime importance and thereby benefits railways 
the world over. 

It is satisfactory to know that the International! 
Railway Congress Association has decided to hold 
a meeting in London in 1925, to assist in celebrating 
the centenary of public railway transport. What- 
ever else may be done by the Government—which 
ought, in view of the national importance of rail- 
ways, to take a hand in the commemorations—and 
the Institute of Transport—which, some months 
ago, announced its intentions to mark the event- 
the railways of this country are sure, because they 
will be, in a sense, the hosts of the Congress, to 
celebrate the occasion appropriately. Other nations 
will be interested because many of them, in turn, 
will soon hold their own centenaries—France in 
1928, the United States in 1929, and Germany in 
1935. The Railway Congress in 1925 is, we under- 
stand, to be of the usual kind, i.e., similar to that 
in Rome last April, in Berne in 1910, and Wash- 
ington in 1905. The Permanent Commission is 
now selecting reporters to deal with the various 
aspects of interest in track, rolling stock, operation, 
&c., and their reports will, in due time, appear in 
the Association’s Bulletin and, when the Congress 
meets, be discussed in the sections. 








The International Railway Congress 
No. L 


Tue August bulletin of the International Railway 
Congress Association—the name adopted at the recent 
Rome Congress—contains a summary of the dis- 
cussions in the sections. These discussions are of 
value in that they represent the views of others than 
the reporters, and for that reason we make some 
abstracts from the bulletin. 


CONSTRUCTION OF THE ROAD BED AND OF THE TRACK. 


The reports by Mr. E. C. Trench—for Great Britain, 
India, South Africa, Australia and New Zealand— 
and Mr. C. H. Ewing—for America—were summarised 
in THE ENGINEER of March 3lst. In the discussion 
thereon, Mr. Tettelin (Northern of France) mentioned 
that in 1913 his company used a bed of concrete 
under a road having four tracks. It had stood up 
to its work very well, and he had reached the con- 
clusion that, with ground which became mud when 
wet, a bed of the description solved the difficulty. 
M. Jullien (Paris-Orleans) pointed out that clay 
tended to take a sinuous form, with the result that 
the concrete broke at the hollow places. Instead of 
the operations described, he preferred to clear the 
soil away and to make a bed in the form of a saddle, 
filling the excavation with fine ashes, and on this 
foundation placing a thick bed of ashes, on which the 
ballast was laid. 

The President (M. Bruneel, Belgian State Railways) 
of Section I., which considered all the civil engineering 
papers, asked if the English-speaking delegates would 
give their experience as to the employment of an 
intermediate layer of ashes or fine sand. Mr. Trench 
said that in England it had not been found necessary 
to use concrete beds ; even the most unsuitable clay 
formations had been successfully dealt with by means 
of a thorough system of drainage, and by placing 
under the ballast a suitable layer of ashes or sand. 
He noted the favourable results which had been 
obtained in France by means of longitudinal dwarf 
walls, a method of which he was ignorant. He 
mentioned, in passing, the advantages obtained in 
shovel packing for consolidating the sleeper beds. 
That method originated in England, but had been 
adopted by the Northern and other French railways. 

M. Jullien said that the Paris-Orleans Railway was 
disposed to adopt the flat-bottomed rail, owing to the 
simplification of the attachments in point and crossing 
work. Mr. W. W. Grierson thought that the fastening 
of the rail to the sleeper by means of spikes was not 
a good one. The President stated that in Belgium 
the joints in the rails were both opposite to each other 
and staggered. M. Jullien thought that staggered 
joints would have to be abandoned, owing to the 
oscillation set up. M. Henry (Eastern of France) 
stated that the French railways had reverted to the 
practice of giving the rails an inclination of 1 in 20. 
If laid vertically, there was a tendency to unequal 
wear at the head of the rail. 

Certain conclusions were then submitted to the 
meeting, which were agreed to, and they were sub- 
sequently ratified at the general meeting. Among 
them are the following :— 

In certain cases where the formation is par- 
ticularly unstable, a layer of concrete has been laid 
down under the ballast. Some engineers report 
favourably on this method of construction ; others 
are doubtful of its value. In any case the cost is 
exceedingly high. 





For flat-bottomed rails the spacing of sleepers 
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should as a rule be 2ft. 2}in. between sleepers ; 
for a chaired road 2ft. 7}in. between sleepers. 

The minimum weight of rail should be 72 Ib. 
per yard; for more important lines, 92lb. to 
100 Ib, per yard. For tunnels, rails of about 110 Ib. 
per yard are recommended. 

Some American companies have, on lines of 
heavy traffic, laid rails of 130 lb. per yard. This 
practice has allowed them to use high-carbon steels. 
SUPERVISION TRACK. 


MAINTENANCE AND OF THE 


The reports of Mr. C. J. Brown—for Great Britain 
—and Mr. Earl Stimson—for America—were sum- 
marised in Tae ENGiverer of March 3lst.  M. 
Tettelin said that the use of rail motor cars enabled 
the men, together with their tools and material, 
quickly to be on the spot where the work had to be 
done. M. Quinquet (P.L.M.) observed that the 
P.L.M. motor trolleys were provided with portable 
telephones which allowed communication with the 
adjacent station to be made and information given 
when the trolley had been removed from the rails. 
Such a gang could look after a section 10 to 12 miles 
in length. M. Jullien reported that the Blois 
Villefranche-sur-Cher secondary line, 334 miles in 


length, had been divided into four sections for 
? daily—inspection, and into two sections for main- 
tenance. The men used motor trolleys. There were 


many sidings into which the trolleys could be run. 
Before a car went out on to the line permission was 
sought from the next station by telephone. The 
organisation worked very well, and had resulted in 
an economy of 1400f. per kilometre per annum. 

Mr. Guiseppi Barbieri (Italian State Railways) 
reporter for all countries except Great Britain and 
America—took part in the discussion, and said that 
since 1908 the Italian State Railways had entrusted 
the repairs of 1243 miles of railway to a private 
company. The results had been very satisfactory. 
Since the Armistice they had let by contract general 
repair work. Good results had been obtained, espe- 
cially in Northern Italy. The relaying of 115 miles 
on the Padua section had resulted in an economy of 
40 per cent. After a couple of trials with mechanical 
apparatus for boring and packing sleepers, satis- 
factory results had been obtained. It was possible to 
pack from 95 to 100 sleepers per hour, an economy of 
25 per cent. being obtained as compared with similar 
work carried oyt by the ordinary method. The 
tendency of the Italian State Railways was to have 
the work of general relaying carried out by co-opera- 
tive contract. The people employed were old casual 
servants of the railway. The State found the necessary 
material, distributed it along the line, and took charge 
of the spent and scrap material recovered from the 
track. The Italian State was seeking to obtain the 
best result by interesting the worker by means of 
bonuses. Mr. W. H. Coomber (London and North- 
Western) said that the opinion prevailing on English 
railways was that relaying and repairs could not be 
satisfactorily carried out by contract. In fact, 
contrary to the opinion expressed in Mr. Stimson’s 
report (America), men employed by contractors would 
not work at a lower wage than men engaged directly 
by the railway companies. 

The President said that at the St. Petersburg 
Congress, 1892, it was proposed to reduce the inspec- 
tion of the line—? by the ganger—to one visit per 
day. It was also proposed-to do away with gatemen 
at the less important level crossings. These recom- 
mendations had been put into force in Belgium since 
the Armistice, and had resulted in an economy of 
more than a million francs in inspection and 34 million 
francs by dispensing with certain gatemen. The 
latter had not resulted in any untoward incident, 
and now seemed to be well established. 

Mr. C. J. Brown thought that the better distribu- 
tion of the men, especially by the increase in the 
length of the section, and the utilisation of motor 
cars, ought to be considered. The road was only 
inspected once a day in England. On the less im- 
portant crossings on branch lines—? light railways— 
no gatemen were provided ; but cattle guards were 
furnished. Mr. Barbieri (Italian State Railways) 
said they had 17,000 level crossings, certain of which 
were not guarded before the war. The introduction 
of the eight-hour day led to a Royal decree being 
promulgated authorising gatemen to be dispensed 
with at all level crossings which were sufficiently 
visible from the road and the rail. That will finally 
result in gatemen being withdrawn from 6000 level 
crossings. Warning boards are to be erected instead. 
Experiments were being made with a view to pro- 
viding automatic signals—? electric crossing bells 
actuated by approaching trains—at the more im- 
portant level crossings or where those crossings were 
not sufficiently visible—? where the road vehicle 
driver has not a sufficient view of the line—in order 
to do away with gatemen at these points. The 
number of inspections had been reduced to a mini- 
mum of one per day on less important lines. These 
economies had resulted in a saving of 30 millions 
—+? lira. 

Among the conclusions agreed to were the following : 

The attention of engineers’in charge of main- 
tenance of track should be directed to close super- 
vision and systematic control of the work of the 
maintenance staff, and to such reorganisation, 
wherever possible, as would enable advantageoususe 


to be made of mechanical appliances, with a view 
to greater efficiency and economy. 

One of such methods of reorganisation is to 
group together at a convenient centre a number of 
small gangs into one large gang, equipped with 
means of rapid transport, thereby permitting 
better supervision, greater efficiency of labour and 
consequent reduction in the total number of men 
required. 

The employment of contractors for the mainten- 
ance of the track is not favoured by all companies. 
That method may or may not be advantageous, 
according to local circumstances. 

Inspection of the track should not be made more 
than once daily, and, under certain circumstances, 
may be reduced or even dispensed with. 

Where legislation permits, reducing or even 
abolishing level crossing keepers offers further 
possibilities of effecting considerable economy. 


Sreciat STEeExs. 


The report of Mr. W. C. Cushing (Pennsylvania 
system)—for America—was summarised in THE 
ENGINEER of March 31st. The President of the 
section said it was proposed to limit the discussion to 
particular points without entering into the details 
of the manufacture of the special steels. He asked 
the delegates representing English-speaking countries 
to give information on four points, of which two were : 
—(1) Has the introduction of manganese steel caused 
the use of spring crossings to be abandoned? (2) 
Is the price in England for manganese steel three 
times in excess of that for ordinary steel ? In France 
the price is only double. 

Mr. Arthur R. Cooper said that the Metropolitan 
District and the London Electric Railways always 
used spring crossings. For about twenty years they 
had employed manganese steel, and had obtained 
very favourable results and a great economy com- 
pared with ordinary steel. The general life of track 
equipment made in manganese steel was from six 
to ten times as long as that obtained from ordinary 
steel. He was only able to give pre-war figures as to 
cost. Manganese steel cost £27 per ton, as compared 
with £7 per ton for ordinary steel. In order to give 
an idea of the great durability of manganese steel 
rails, he stated that at places where ordinary steel 
rails were worn out in twelve months, his company 
substituted manganese steel rails five years ago. 
They were still in service, and it was hoped they would 
last another five years. On very sharp curves—those 
of, say, 5 chains radius—rails had been scrapped 
owing to their being corrugated and not from loss of 
weight. The Sandberg sorbitic steel rails used on the 
District which had otherwise given satisfactory 
results, had been taken out of service for the same 
reason. The advantage of sorbitic steel should be 
from 80 to 90 per cent., but it was reduced to 40 per 
cent. since they had to be withdrawn owing to 
corrugation. He had obtained excellent results from 
manganese equipment cast in one piece, but chtigfly 
on points where the speed was low. His experience 
was that built-up apparatus was better where the 
speed was great. 

M. Schrafi (Swiss Federal Railways) said he had 
had crossings of manganese steel cast in one piece on 
trial since 1910 at points where the traffic was dense, 
and they had given very good results. Moreover, it 
was not yet possible to determine, even approxi- 
mately, their future life. They had one grave defect 

-as the manganese steel could not be drilled, it was 
necessary to have special fish-plates closely fixed 
to keep the crossings in position, and if one of these 
fish-plates broke it was difficult to replace it as 
quickly as necessary. His company had also fitted 
manganese steel plates to the wing rail of a certain 
number of crossings, at the point where the tire 
passes over the wing rail. Ten of these placed in 
position in 1912 were perfectly intact to-day, and 
some were in positions where ordinary crossings would 
be worn to the same extent in three months. 

Mr. C. P. Sandberg (Siamese Government Railways) 
said that in all cases where points and crossings had 
only a life of four or five years, he strongly recom- 
mended the employment of manganese steel. The 
use of Sandberg sorbitic steel for crossings would give 
results very superior to those attained with ordinary 
steel, as that material offered much greater resistance 
to wear and crushing. Since Mr. Cushing wrote his 
report—THE ENGINEER, March 3lst—the results 
obtained on the Turkey Hill curve on the Pennsy!l- 
vania had been published by Mr. Shand, the chief 
engineer, who had kindly given the complete results 
to the speaker, and allowed him to quote them. They 
showed that rails of Sandberg sorbitic steel had 
increased the life by 85 per cent., whilst the extra 
cost was only 12 per cent. above ordinary steel. 
These experiments covered a period of two years, 
and were carried out on rails weighing 130 Ib. per 
yard, rolled by the Bethlehem Steel Company from 
steel having 0.7 per cent. of carbon. The Boston 
Elevated Railway had found that Sandberg rails 
gave a life twice that of ordinary carbon steel rails. 
About fifty railway companies in different parts of 
the world were making experiments with rails and 
tires manufactured by the Sandberg process. As 
the sorbitic microstructure was combined with more 
ductility in the main body of the rail, it was an ideal 


content steel, or increasing the weight of the rails, 
was a less favourable means of solving the problem. 
Springs, which ought to have the highest possible 
elastic limit to resist shock, ought also to be treated 
80 as to give a sorbitic structure. Without a great 
increase in weight, one was able to have rails with a 
sorbitic structure, which allowed them to acquire 
much greater resistance to wear and crushing than 
was the case with ordinary steel rails. 
The conclusions of the section were :— 

Cast manganese steel with 12 per cent. of man- 
ganese and 1.3 per cent. of carbon gives excellent 
results, and is economical for use in crossings. It 
is especially so in crossings cast in one piece. It 
is also advantageous for rails on curves of small 
radii in cases where the traffic is dense and speed 
low. 

Opinion is not unanimous with regard to the 
use of other special steels. The superiority of any 
one of them is not universally acknowledged. 

Tempering rails is favoured by a few engineers ; 
the majority are against that practice, except in 
cases where a sorbitic structure is desired. 

It is desirable that experiments be continued 
to ascertain what are the best conditions for the 
use of manganese steel, and to determine the actual 
value of other special steels and the best conditions 
for their use, as well as to determine the causes of 
the failures of rails in service. 


REINFORCED CONCRETE. 


Mr. W. W. Grierson’s report—for Great Britain— 
was summarised in THe Enoroveer of April 7th. 
The author opened the discussion in the section, and 
laid special emphasis on the fact that one ought to be 
extremely careful in the construction of reinforeed 
concrete, as it was often found that the results of 
laboratory experiments were carried out under 
different conditions from those which pertained on 
the work itself. He also expressed doubt as to the 
durability of concrete work, and he thought that the 
effect of impact on reinforced concrete constructions 
was not thoroughly understood. M. Mesnager (French 
Ministry of Public Works), who, by the way, received 
the congratulations of the President and many others 
on the way in which he organised the discussion on 
“Special Steels,’ did not agree with the doubts 
Mr. Grierson had thrown upon direct tests. Such 
tests ought to be reliable, if carried out in the shops 
or even on the works, as under those conditions the 
experiments should be sufficiently trustworthy to give 
confidence in the results. The official regulations 
kept impact in mind, and he did not know of a failure 
of reinforced concrete when the calculations had been 
properly made in accordance with those regulations. 
M. Séjourné (P.L.M.) spoke of his experience with a 
tunnel on the Nice—Coni line, where “‘ Ciment Fondu ” 
alone had resisted the action of water containing 
sulphates, all other cements having given bad results. 
The actual experience with this material had now 
extended over five or six years, and should be suffi- 
ciently conclusive. This material, M. Mesnager 
explained at the request of the President, had a com- 
position high in aluminates, and acquired in about 
three days a strength equal to that which ordinary 
cement reached in six weeks. It continued to harden, 
and so gave two important advantages :—(1) The 
possibility of removing the shuttering after a very 
short time, and (2) the possibility of reducing, by 


about one-half, the dimensions of the concrete 
members. Its cost was double that of ordinary 
cement, but, nevertheless, a very considerable 


economy resulted, partly, in the carrying out of work 
with a limited quantity of shuttering. Mr. F. Lolli 
(Italian State Railways) stated that his company had 
since 1900 constructed more than 500 bridges in 
reinforced concrete. They were of from 6}ft. to 62ft. 
span, and up to the present were standing well. 
Among the conclusions arrived at by the section 
were the following : 

For many works reinforced concrete is often a 
more economical material than masonry or steel, 
particularly for bridges, footbridges, water tanks, 
buildings, workshops, locomotive sheds, goods 
warehouses, and verandah roofs for passenger and 
goods platforms. 

The drawings should be carefully prepared, par- 
ticularly the details of the joints of the bars, which 
should be shown in such a manner as readily to 
make clear what was intended. Works in reinforced 
concrete required constant supervision on the site 
by competent technical men, who had had the 
necessary practical experience. 

When properly designed and with suitable 
material, the cost of maintenance of reinforced 
concrete was sometimes almost negligible ; more 
often than not, it was less than that of masonry or 
brickwork, and considerably less than that of steel 
work. 

For railway bridges, which were subject to 
dynamic forces, there appeared to be no technical 
reason against the use of reinforced concrete which 
could frequeatly be used advantageously, but 
required very close supervision in its execution. 
It was always advantageous to lay a bed of ballast 
or an elastic layer of wood between the track and 
the concrete, and it was necessary that the surface 
of the superstructure should be maintained in a 





material for such purposes. The use of higher carbon 








thoroughly water-tight condition. 
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Scientific and Industrial Research. 


No, II.* 


In last week's issue we reprinted in full the annual 
report of the Committee of the Privy Council for 
Scientific and Industrial Research. In what follows 
we give a summary of the principal portions of engi- 
neering and kindred interest in the report presented 
to the Committee by its Advisory Council. 

The Council's report opens with a detailed statement 
of the efforts made to secure economy of expenditure 
in accordance with the Government's request for all- 
round reduction. The financial aspect of the Com- 
mittee’s work was sufficiently set forth in last week's 
issue to render further consideration here unnecessary. 
It may be remarked, however, that expenditure on 
the National Physical Laboratory, the Fuel Research 
Board, the Geological Survey, and the Food Investiga- 
tion Board is regarded by the Council as well-invested 
money, and cannot be reduced below the already 
diminished amounts without imperilling the very 
existenee of the departments. Grants to research 
workers and students are defended as essential on 
the ground that they offer the principal means of 
developing and securing the services of an adequate 
number of research workers of high scientific attain- 
ment. The remaining heads under which the Depart- 
ment incurs expenditure are regarded as less imme- 
diately vital to our means of life than those just named. 
It is not clear whether among such less vital activities 
the Council includes its assistance towards the esta- 
_blishment of research associations. The sum of money 
spent in this direction is, of course, derived from a 
grant of a million pounds made in 1916, and is not 
subject to an annual vote. 

Research Associations.—Twenty-two out of twenty- 
four research associations licensed by the Board of 
Trade are in active operation. Of these twenty-two, 
two are now in their fifth year, four in their fourth, 
nine in their third and seven in their second. The 
grants made from the million pound fund to research 
associations are limited to five years. The Council 
therefore issues a mild note of warning to the more 
elderly associations to the effect that at the end of 
their fifth year they will be expected to be completely 
supported by the industry or industries which they 
serve. The report sets forth a few of the benefits 
which have already accrued from the work of the 
research associations. Specific instances are quoted 
in connection with the manufacture of Portland 
cement, scientific instruments, cotton and linen. 
The report dwells with gratification upon the co- 
operation in the matter of research now being shown, 
not only between different members of the same 
research association, but also between one association 
and another whose interests in some respects may 
overlap. The most flourishing association at the 
present moment would appear to be that connected 
with the cotton industry. This association has an 
annual income of about £20,000, and is supported by 
more than 90 per cent. of the firms in the industry. 
It has established its research headquarters at the 
Shirley Institute, a large mansion house standing in 
14} acres of freehold land. The Council attaches 
much importance to the holding of conferences between 
representatives of the different research associations, 
and during the year organised one in which nineteen 
associations took part. It is again emphasised that 
the associations exist primarily for the purpose of 
undertaking fundamental research, and not for the 
removal by investigation of immediate and practical 
difficulties. There is little basic difference, it is held, 
between industrial and pure scientific research, except 
in the source from which the stimulus to its conduct 
is received. The outlook, the spirit and the methods 
are the same. Some associations have successfully 
coped with problems of specialised application, and 
as a result have gained the confidence and trust of their 
members at a time when such confidence and trust 
were much desired. Such work, however, should not 
be regarded otherwise than as a secondary function 
of a research association. The report illustrates this 
matter by a reference to the work of the Food Investi- 
gation Board. From the first this body concentrated 
its attention on the general investigation of the 
fundamental physiology of living and dead foodstuffs. 
Recently its attention was called to a large loss of 
apples from Australia, as the result of the develop- 
ment of “ brown-heart.’”” From the general investiga- 
tions previously made, the Board was able almost at 
once to trace the trouble to the carbonic acid gas 
generated by the apples themselves during the voyage, 
and to prescribe the necessary remedy. 

The Co-ordinating Research Boards.—The work of 
the boards established to co-ordinate the scientific 
investigations of the various Government Depart- 
ments has made steady progress in the direction of 

securing close co-operation between the Departments. 
As an instance, it is recorded that the Acoustical 
Research Establishment of the War Office is now 
conducting experiments for all three Services, all of 
which contribute towards the cost. The Department 
of Scientific and Industrial Research also assists the 
work financially to an extent representing the degree 
to which it is of general scientific interest, and can be 
made generally available. Much attention is now 
being paid to co-operation between research associa- 
tions and the Service research work undertaken under 









the guidance of the co-ordinating boards, although the 
confidential nature of the work on both sides some- 
times makes it difficult for information to be 

from one side to the other. Under the auspices of the 
Physics Co-ordinating Research Board reports are 
to be published dealing with the results of the 
Admiralty’s investigations at St. Margaret’s Bay into 
the determination of the velocity of sound in water 
and the determination of a ship’s position by radio- 
acoustics means. Similarly, the experiments at 
Shandon on leader gear, completed during the year, 
are to be fully described in a report now being pre- 
pared. The Chemistry Co-ordinating Research 
Board has dealt. with various important matters 
affecting Government Departments, such as the 
production of formaldehyde and of high-grade zinc 
sulphide for luminous paint, the cause of the explosion 
at Oppau, Germany, and the improvement of accumu- 
lators. Under the Engineering Co-ordinating Research 
Board work has been begun on an investigation of the 
design of big-end bearings for high-speed internal 
combustion engines. The design of laminated and 
spiral springs, the suspension of motor vehicles, the 
fatigue of materials, the production of brass strip 
ingots, and the possible commercial uses of the minor 
metals occurring in the British Empire, have also 
received the Board's attention or financial assistance. 

The Radio Research Board.—The Radio Research 
Board has been in existence for three years, and is 
continuing to do highly important and valuable work. 
Its new station at Aldershot has now been completely 
equipped, and at it researches are in progress on the 
fundamental nature of atmospherics. It is hoped that 
the results obtained will lead to that very difficult, 
but highly important problem, the elimination of 
atmospherics, being attacked on sound lines. Very 
satisfactory progress has been made by the Direc- 
tional Sub-committee. Observations on the variation 
of errors of bearing of fixed stations have been con- 
tinued, and the results are being analysed and pre- 
pared for publication. Reports are also in preparation 
on a comparison between various systems of direction 
finding, and on the effect. of local conditions as 
regards the production of errors. Experiments on 
land and sea are now being conducted to determine 
the influence of the configuration of the transmitting 
aerial and the aerial circuits on the observed errors 
in bearing. The Thermionic Valve Sub-committee 
has been studying the fundamental physics of its 
subject, and the general physical problem involved in 
the production of a metal transmitting valve. 

Oxygen Research Commitiee.—The work of this 
Committee has been conducted in co-operation with 
the Oxygen Section of the Air Ministry’s Research 
Department. Many mechanical improvements in 
containers and vaporisers for liquid air and oxygen 
have been made, among which is a triple-walled 
vaporiser without heating coils. The evacuation 
plant referred to in the previous report has proved 
very successful, and has surpassed anticipations tn 
the saving which it effects. 

Gas Cylinders Research Commitiee.—The Com- 
mittee is now studying those gases which are com- 
monly stored and transported in the liquid state, and 
the possibility of using alloy steels for the manu- 
facture of gas cylinders. Arrangements have been 
made with the British Engineering Standards Asso- 
ciation for the standardisation of cylinder fittings. 
National Physical Laboratory.—Except as regards 
routine test work, the Laboratory has not been much 
affected by the prevailing trade depression. There 
has, in fact, been an actual increase in the special 
research work undertaken on behalf of research 
associations, the co-ordinating boards and private 
firms. Advantage has been taken of the diminution 
in the volume of work carried out at the National 
Tank for private shipbuilding firms to push on with 
the programme of general research approved by the 
Tank Advisory Committee. A similar remark applies 
to the Aerodynamics Department, which, with the 
completion of alarge duplex wind channel, has made 
much progress in the study of air screws and of the 
lateral stability of aeroplanes. With the completion 
of the third storey of the metallurgical building, a 
research into pure metals is about to be begun. In 
conjunction with the Iron and Steel Institute, the 
Metallurgical Department is now preparing and issuing 
on demand samples of chemically standardised steel. 





ELECTRIC DEVELOPMENT IN VICTORIA. 


Tue following particulars relating to the progress of 
electrification work in Victoria have been forwarded to 
the Department of Overseas Trade by H.M. Senior Trade 
Commissioner in Australia in continuatjon of the report 
issued by the Department in April last. The scheme was 
described in some detail in the last report, but it 
may be repeated that the whole of the works are being 
carried out by the State Electricity Commission of Victoria. 
The scheme has been previously referred to as the Morwell 
brown coal scheme. The main power-house is to be 
situated at the new township of Yallourn, about 5 miles 
from Morwell, and is expected to be in operation in about 
two years’ time. It will have an initial capacity of 50,000 
kilowatts, and will contain five 12,500 k.w. turbo- 
wenerators. 

Excellent progress is being made with the extensive 
works involved in the complete scheme. All the principal 


indicate that the progress with the manufacture of the 
machinery is good. A considerable portion of the trans. 
formers, switchgear, &c., has already been delivered, 
while the manufacture of the five large turbo-alternators 
and of the condensing plant, which is being made by 
Thompson and Co., of Castlemaine, Victoria, is well 
advanced. The greater part of the preparatory work on 
the site has been completed. The contractors for the stee! 
work for the power station are at work on the ground, and 
steel work is now arriving. Gangs have been organised 
for the erection of the transmission line—over a distance 
of 112 miles—for which much of the material has now 
arrived. 

The erection of the auxiliary station at Newport is pro- 
ceeding satisfactorily and justifies the anticipation that 
the station will be in operation by May, 1923, as originally 
intended. In connection with the coal-winning opera- 
tions, the removal of the overburden has already com- 
menced, and it is expected that the winning of coal will 
be begun by the end of this year. A considerable por- 
tion of the briquetting machinery is now arriving. Much 
work has been done at the site in preparing foundations 
for the plant and machinery which is expected to be 
operating by the end of 1923. 

The Government has authorised the erection of a model 
township at Yallourn, the site of the works, and this 
scheme is being put in hand with all speed. The township, 
which is estimated to cost £224,000, will provide, in its 
first stages, accommodation for the Commission's employees 
in 200 tenements, but the final scheme makes provision 
for a population of 3000. 





INDIA'S IMPORT TRADE. 


In a note dealing with India’s import trade during 
April, May and June, H.M. Senior Trade Commissioner at 
Calcutta says that it is not surprising that the prodigious 
imports of machinery and mill work of last year have not 
been maintained. The total imports in the first quarter 
fell from 10 to 6.4 crores. The British share was reduced 
from 8 to 5} crores, and that of America from 1} to half a 
crore, but German imports increased from 9 to 19 lakhs. 
Although German shipments are increasing, the only 
serious competition in machinery at the present time is 
that from the United States, and it is observed with some 
satisfaction that the imports from America have declined 
to a very much greater extent than those from the United 
Kingdom. In the case of electrical machinery, the British 
share increased from 71 to 74 lakhs in contrast with a 
decline in American imports from 36 to 12} lakhs. The 
imports of railway plant and rolling stock for the three 
months were reduced from 6} to 4} crores. Of the latter 
figure the United Kingdom supplied no less than 4.06 
crores. The remaining imports consisted mainly of non- 
competing lines, such as wooden sleepers, &c. In spite 
of the depression in trade and the considerably increased 
import duty, the total number of cars imported advanced 
from 630 to 894, the respective values being 45.7 and 35 
lakhs. It is noteworthy that while the number of British 
ears fell from 155 to 75, the American imports increased 
from 176 to 405, and those from Canada from 105 to 301. 
British, French, and Italian cars have all been seriously 
affected, and it is extremely probable that this is owing 
to the fact that they are the better grade and higher- 
priced vahicles which ¢annot stand an import duty of 
30 per cent. in competition with cheap American and 
Canadian cars. The figures largely go to show that the 
increased duty is, in effect, giving a preference to the 
American type of vehicles. The number of motor omni- 
buses, vans, and lorries advanced from 144 to 148, but as 
their value declined from 11 to 7.8 lakhs, it may be assumed 
that they were mainly of cheaper American types. There 
was a reduction in the number of motor cycles imported 
from 185 to 148. The British share of these declined from 
121 to 110, that of America from 34 to 26, and that of 
other countries from 30 to 12. The total imports of coal 
during the quarter amounted to no less than 333,000 tons 
as compared with 171,000 tons in the corresponding period 
of last year. The United Kingdom contributed 203,000, 
Natal 71,000, Portuguese East Africa 25,000, and Japan 
21,000 tons in the period under review. 


The Sila Hydro-Electric Project. 


THe growing industrial demands for power in the 
south of Italy point to the utilisation of some of the larger 
water powers, and a very important financial group, 
Societa Meridionale di ElettricitA, initiated by Comm. 
Maurizio Capuano, the Chairman of the Sila Company, 
working in conjunction with the Banca Commerciale 
Italiana and with the Societa delle Strade Ferrate Medri- 
dionali and other financial houses in which Vickers, 
Limited, are interested, is now promoting a scheme 
for the supply of electricity to Puglia, in Southern Italy, 
and of water for irrigation purposes to the important dis- 
tricts around and north of Cotrone. The Pugliese Electric 
Company will transmit the power vid Taranto in Puglia, 
to the provinces of Lecce and Ban. It is proposed eventu- 
ally to supply energy to Sicily. 

The River Neto affords excellent opportunities for 
hydro-electric development, and it is proposed to obtain 
from it a total of 168,267 horse power, whilst water for 
irrigation purposes will be supplied to the agricultural 
land on the lower reaches of the river, thus bringing 
into irrigation an area of about 24,700 acres. The project 
entails the harnessing of the upper water of the Neto, 
and its two important tributaries—the Arvo and the 
Ampollino—by the construction of storage reservoirs 
on these rivers, and the leading of the regulating dis- 
charges to power houses situated lower down the valley, 
as shown on the accompanying plan and cross-section. 
The reservoir on the river Arvo will have a top water 
level of 1287 m.—4223ft.—above sea-level. The masonry 
dam impounding the water will be built across the stream 
close to the village of Nocella. The dam will be about 





contracts for the plant and machinery for the main power 





* No. I. appeared Septeraber 15th. 


station at Yallourn have been placed, and the reports 


40m.—some 130ff.—high and about 270 m.—some 
900ft.—in length, whilst the reservoir capacity will 














Serr. 22, 1922 








THE ENGINEER 


305 








be about 157,000,000 cubic metres, say, 34,540,000,000 
gallons. The stored water from this reservoir will be led 
through a tunnel of [5340 m.—about 34 miles—in length 
to the Ampollino reservoir. The latter will be formed 
by constructing a masonry dam 31 m.—say, 102ft. 
high, and 138m.—just over 450ft.—long across the 
Ampollino}River close to Trepido. The top water level 
of the reservoir will be 1270 m.—4176ft.—above sea 
level, and the capacity impounded will be 61,000,000 cubic 
metres—13,420,000,000 gallons. The total capacity 
of these two reservoirs, 218,000,000 eubic metres— 
47,960,000,000 gallons—will form the main storage of 
the proposed scheme, and will vield 6.5 cubic metres 
per second—or 85,800 gallons per minute—as a continuous 
discharge. 

Taking off at an altitude of 1250 m. above sea level 
from the Ampollino dam, a tunnel will be constructed 
through the hillside to a point directly over the proposed 
upper power station, the length of the tunnel being about 
4395 m. At the outlet end of the tunnel will be con- 
structed a surge tank, and a pressure forebay for the 
pipe line. The power station will be built close to the 
river Neto, where a gross head of 597 m.—1958ft. 9in. 
will be available. The upper reaches of the river Neto 
will be tapped by means of a small reservoir formed 
below 8. Giovanni, by building a dam 62 m.—just over 
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Patents Extended. 


Ir is important to inventors, particularly if they are 
patentees, to note what patents are extended by Order of 
the Court beyond their normal term. First, because if 
patents are extended, new patents may infringe the basic 
patent ; and, secondly, because the considerations which 
come into question are likely to apply in their own case 
should they in due course have to apply for a prolonga- 
tion on their own grant, Such matters as the particular 
way in which the accounts are kept, information of all 
profits and losses incurred, which have to be dealt with 
in special ways during the whole life of the patent, may 
well be overlooked until too late unless one realises from 
decided cases what is essential. 

Two patents have recently been extended for inventions 
relating to fire and temperature alarms or indicators. 
The application for extension was made independently of 
loss due to hostilities, although it was pleaded that the 
patentee had been hindered in exploiting the patents by 
the war. It was contended that the merit of the inven- 
tions was such that an extension should be granted. 

The object of the invention protected by the earlier 
patent was to render the mechanical multiple-element 
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exceptional merit was shown. In this particular case 
the Crown did not oppose the grant of an extension of five 
| years, but did object to a lor extension, and after 
hearing the whole of the evidence Mr. Justice Sargant 
granted an extension of five years from the date of the 
expiry of the first patent, so that the two patents will now 
run until 1927. 

In 1906 the Austin Motor Company obtained a patent 
relating to the lubrication of the bearings of multi-cylinder 
engines, according to which the engine case is divided 
into two or more compartments, each of which is formed 
to drain towards the centre. The drainage is carried to an 
oil receiver by inclined tubes, which terminate above the 
level of oil in the receiver to prevent oil from running back 
into the casing. The oil is circulated by a set of three 
rotary pumps, the middle one of which draws oil from the 
sump and delivers it to the shaft bearings. The outer 
pumps drain oil from the casing compartments and have 
together a greater capacity than the centre pump in order 
to ensure a thorough and rapid drainage of the casing. 
This patent, No. 15,866 of 1906, being dated July 13th, 
would normally have expired this year, but an application 
was made to the Court under the modern procedure by way 
of originating summons for an extension of the term of the 
grant owing to loss incurred due to hostilities. The appli- 
cants alleged that throughout the war, having been 
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MAP AND SECTION OF THE SILA HYDRO-ELECTRIC SCHEME 


200ft.—high and’? 190 m.—623ft.—in length across the 
river, thus impounding about 17,000,000 cubic metres— 
3,740,000,000 gallons. The reservoir will not be large 
enough wholly to regulate the flow in the river, but its 
regulating action, combined with the natural flow, will 
yield 8.5 cubic metres per second—say, 112,200 gallons 
per minute—as a continuous discharge. A _ tunnel 
6945 m. in length will lead from the reservoir and will 
emerge opposite the proposed power station already 
mentioned. The whole of the machinery will be con- 
centrated here, that portion of it deriving its water 
from the Neto working under a gross head of 117 m.— 
say, 384ft. 

Owing to the favourable configuration of the ground, 
it will be possible to utilise the tail waters from this 
upper power station to the extent of 15 cubic metres 
per second—-198,000 gallons per minute-——by constructing 
a canal and tunnel of 3565 m. in length, toa point further 
down the river, where a gross head of 404m. will be 
available. It is proposed to construct here a second 
intermediate power station, where 80,960 horse power 
will be developed. By a further development lower 
down the river, again utilising the tail water from the 
intermediate station, a third power station can be con- 
structed capable of yielding 20,080 horse power under 
a head of 100 m. 

The project is one which can be developed in stages, 
according to the industrial requirements for power, and 
the well-known Italian hydro-electric engineer, Signor 
Angelo Omodeo, of Milan, who has prepared the scheme, 
has kept this very important point in view when making 
his proposals. 





Tue electrical attraction effect studied by the Danish 
engineers, Messrs. Knud Rahbek and Alfred Johnsen, and 
described by them before the Institution of Electrical Engi- 
neers in May, 1921, has many possible applications, some 
of them being of considerable practical interest. From a 
recent article in the Elektrotechnische Zeitschrift it is 
evident that these applications are being exploited on the 
Continent, and the matter is one with which British 
engineers should keep in touch. 








type of fire alarm reliable by providing a continuous wire 
with loops held in form by fusible metal wholly supported 
by the wire member in tension. The subject matter of 
the later patent was a special construction of fusible 
member practically comprising a central brass ring, 
brass end cheeks and fusible member, cementing the 
whole together, the wire being wound round the hub 
of the alarm and gripped between the side cheeks or 
flanges. 

Evidence was given that the petitioners’ device was 
very simple in construction, less expensive to install 
and maintain, and was more reliable than any previous 
system. The difficulty that arose in placing the invention 
successfully on the market was that the patentee could 
not obtain the certificate of the Fire Offices Committee 
without which fire insurance rebates could not have been 


secured, so that for the major part of the life of the patent | 


it was impracticable to install the system. 

The inventor himself gave evidence in court, 
explained to the learned judge that the only occasion in 
which he had known the apparatus to fail in the sense 


that it) permitted an alarm to be given without an actual 


fire was one in which a series of the thermostatic elements 
was mounted on a stretched wire just below the glass roof 
of a building through which the rays of the sun at the 
height of summer were passing, the temperature, in fact, 
being raised to the same point, namely, 160 deg. Fah., 
that if caused by a fire would release the apparatus. When 
the thermostats are heated to this temperature the fusible 
alloy melts, the side flanges and central hub have therefore 
nothing to maintain them together so that the twist of 
the wire, together with the action of the weight keeping 
it in tension, forces these elements apart, the length of the 
wire being thereby extended by a matter of a number of 
inches whereupon the weight falls and an alarm is given. 


It was admitted that the invention was meritorious, 
and it was sought to show that it was a class of invention 
which could reasonably be included in the term “ excep- 
tional cases’ in which event the Court would have had 
power to extend the term of grant by a period amounting 
to ten years. Practically all the cases which have been 
so extended up to the present time for the long period, 
that is, more than five years under the new Act, and more 
than seven years under the older Acts, are those in which 


engaged in the manufacture of munitions, they had not 
| been able to produce any motor cars, and, indeed, that the 
effective output of cars had not begun until 1920. For 
| this reason they suffered damage in that they could not 
| utilise the patent as they otherwise would have done. 
Applicants were exclusive users of the invention, and 
| were using it extensively before the outbreak of the war. 
| They applied for an extension for the whole period of the 
war, four years and three months, first apparently in error 
| having asked for an extension of ten years. The Crown 
| did not object to the shorter period asked for, so that 
after hearing the petition the learned judge came to the 
| conclusion he would grant an extension of the patent 


| for four years and three months from the date of expiry. 


The patent not having lapsed at the date of extension no 
| special limitation of the terms of grant was made. 








and 


| IMPROVEMENT OF MONTREAL HARBOUR. 


Tue Montreal Harbour Commission is making rapid 
headway with its plans to increase the facilities of the 
port. Among the new works already sanctioned is a grain 
elevator, which will have an initial capacity of 2,000,000 
bushels, but will be capable of being extended to 8,000,000 
bushels. The first cost is 2,347,000 dols. This expansion 
of the grain-handling facilities has been rendered necessary 
chiefly by reason of the large volume of American grain 
passing through the port. The high-level quay walls will 
be extended at a cost of approximately 475,000 dols., and 
the extension to existing piers will require about 1,500,000 
dols. Other improvements will cost 500,000 dols. One of 
the most important features of the new harbour plans is in 
connection with the building of a new bridge to the south 
shore of the St. Lawrence, for which a preliminary appro- 
priation has been made. The bridge is expected to cost 
10,000,000 dols. 








Tue Swedish Waterfall Board has prepared plans for the 
construction of power stations on the rivers Fjaéllsjoalven 
and*Namforsen in North Sweden aggregating 72,000 
horse- power. 
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The Suction Gas Tractor. 


THE success of the recent trials of suction gas 
vehicles in France, described in our issue of Sep- 
tember Ist, has undoubtedly caused renewed interest 
in the problem of the application of the suction gas 
producer to the agricultural tractor. Although any 
saving either in the cost of land tillage or transporta- 
tion which might result from successful suction gas 
working would certainly be welcomed by the home 
farmer and tend to extend the use of such mechanical 
aids, the larger field for development along these lines 
is to be found in tht Colonies. This is particularly 
true of such countries as France and Belgium, in 
whose colonial possessions of Morocco, the Soudan 
and the Belgian Congo there are large tracts of land 
where mechanical transport and tillage are rendered 
prohibitive in cost by the high price of imported 
petrol. For some years past experiments have been 
made with engines using native vegetable oils, and 
some degree of success has already been achieved in 
this direction ; but in view of the latest suction gas 
developments, an equally important line of progress 
has been indicated. 


GENERAL CONSIDERATIONS. 


We have recently received from M. R. E. Mathot, 
of Brussels, the well-known authority on internal 
combustion engineering, some considerations relating 
to the use of suction gas producers on tractors and 
their design and working. For the purpose in view 
there are three outstanding essentials for such a 
plant, namely, simplicity, lightness and compactness, 
and of these the last is largely influenced by the class 
of fuel which it is desired to use. Among possible 
fuels charcoal is undoubtedly the most important, 
both on account of the excellent results given by 
trials already made and the comparative ease with 
which it may be prepared from available supplies of 
forest or plantation wood. When freshly cut, generally 
speaking, wood contains about 40 per cent. of moisture, 
half of which is evaporated by air drying, leaving in 
dry wood about 20 per cent. of free moisture. The 
method most commonly used for the preparation of 
charcoal is a process of slow combustion with the 
practical exclusion of air, the wood being piled in 
heaps or “ meules,’’ which vary in size from 26ft. to 
49ft. in diameter. Some two to five weeks are 
required for the treating of from 5000 to 10,000 cubic 
feet of wood. The charcoal so produced represents 
20 to 25 per cent. by weight and 50 to 75 per cent. by 
volume of the wood burned, and when dry charcoal 
has a normal percentage composition of the following 
order :—Carbon, 89 to 90 per cent.; hydrogen, 1 to 2 
per cent.; oxygen, 2 to 4 per cent.; ash, 2 to 5 per 
cent.; and moisture, 2 to 10 per cent. Its average 
heating value is approximately 13,500 B.Th.U. per 
pound, but on account of its low specific gravity of 
from 0.18 to 0.25, its calorific power per unit of 
volume is comparatively small. 

PRODUCER DESIGN AND CONSTRUCTION. 

The essential component parts of a suction gas 
installation may be enumerated as follows :—(1) The 
producer, (2) the vaporiser or steam generator, and 
(3) the scrubber, along with a purifier or dryer. 
Having in view the desirability of reducing the weight 
and the size of the plant tothe smallest practical limit, 
the use of cast iron should be reduced as far as possible 
and preference be given to a thin sheet metal con- 
struction in which riveting may be well replaced by 
welding. The weight of a suction gas producer 
designed for tractor service should not exceed from 
13 lb. to 17 1b. per horse-power. Dealing with the 
producer itself, the only parts where cast iron is called 
for are the doors of the fire-grate and ashpit and parts 
of the mechanism for feeding the fuel to the producer 
from the containing hopper. In designing this part 
of the apparatus care should be taken to avoid any 
arrangement of méchanism which tends to crush the 
very friable fuel. With a view to reducing weight 
the zone of refractory lining material should be as 
small as possible, both as regards thickness and size, 
and in some cases it may be advantageous to replace 
the refractory material with an alternative form of 
construction in which cast iron water-cooled walls 
are used. The water jacket may then serve as a 
vaporiser for producing the required steam. 

The quality of the gas produced varies greatly 
according to whether the producer is worked at a 
high temperature or a low temperature. In the former 
case—** hot working ”’—a producer using anthracite 
coal requires a grate area of about 0.05 square feet 
per horse-power, whereas for “‘cold working” a 
grate area of from 0.16 to 0.21 square feet per horse- 
power will be found necessary. Reducing, therefore, 
the grate to the smallest area consistent with the use 
of charcoal fuel, and assuming that the producer will 
be worked “ hot,”’ a figure of from 0.06 to 0.08 square 
feet per horse-power as the grate urea is reached. 
Apart from considerations of size, hot working is 
more economical, because the temperature main- 
tained in the producer permits of reactions taking 
place which allow of the maximum dissociation of 
the combined water, with a corresponding increase in 
the hydrogen content of the gas. On the other hand, 
hot working tends to a more rapid deterioration of the 
producer walls, particularly at the incandescent zone. 


If, on the contrary, the producer be worked cold, a 
gas poorer in quality, but more stable in composition, 
is obtained, and the walls are less liable to attack, 
but the size of the producer is correspondingly larger. 

At the present time most. producers work with a 
closed hearth, but the open-hearth producer possesses 
the great advantage that attention may be given to 
the fire and clinker removed from the grate without 
disturbing the generation of gas. It is to be hoped 
that before long a satisfactory form of small portable 
producer embodying this feature of design will be 
introduced. The vaporiser calls for careful design 
if sedimentation and scaling difficulties are to be 
successfully overcome. With the use of waters which 
contain heavy sediments, unless care is taken, heavy 
incrustations soon appear, with a consequent loss of 
evaporative efficiency and tendency to serious 
cracking. Vaporisers of the form containing nests of 
tubes easily accessible for clearing are to be recom- 
mended. From the point of view of simplicity and 
lightness it is preferable that the design adopted 
should be one which permits of the vaporiser being 
incorporated in the body of the producer. A con- 
venient position is the base of the producer, where 
the radiant heat from the incandescent zone is readily 
available for the heating of the water and the raising 
of steam, and where at the same time the water jacket 
tends to preserve the internal walls of the producer 
from the destructive effects of the intense heat. It 
is inadvisable to prolong the vaporiser in the diree- 
tion of the upper part of the producer where the 
endothermic reactions are taking place, as the heat 
abstracted will detrimentally affect the working of the 
plant. By placing the vaporiser near the base of the 
producer just above the fire-bars, the amount of 
refractory material necessary is reduced to the lowest 
amount, and owing to the absorption of the radiant 
heat by the vaporiser there is less tendency for slag 
to be formed. Then again, any overflow of water 
can be introduced with advantage into the ashpan, 
for the evaporation Which takes place there from a 
wetted surface, not only serves to protect the fire-bars, 
but also plays an important part in the formation of 
hydrogen in the gas. 

Where charcoal is used as a fuel the serubber is 
not called upon to deal with sulphurous or ammoniacal 
products, and its main function is to free the gas from 
light particles of dust and also to cool it. The extreme 
lightness of the charcoal and the vibration to which it 
becomes subjected in tractor working causes the 
entrainment of a much larger quantity of dust than 
is the case in a stationary installation. This fact 
being recognised, it is advantageous to adopt some 
form of scrubber in which the dust is rapidly collected 
and deposited in the form of mud. The scrubber 
should be furnished with a mud door easily accessible, 
placed near the bottom. From the point of view of 
lightness it is advisable to dispense with coke, which 
is usually adopted as the filtering medium, and 
utilise wood wool, birch twigs, or horsehair, all of 
which substances are light in weight and provide a 
large filtering surface without offering undue resis- 
tance to the gas. Where charcoal fuel is used the 
purifier is not called upon to deal with tarry or 
ammoniacal vapours and no chemical action takes 
place. It is generally sufficient, therefore, to remove 
the surplus moisture from the gas by making it 
traverse a chamber fitted with passages, causing 
repeated and abrupt changes in its direction of flow. 
In order to control the working of the producer it is 
advisable to install a simple U tube water gauge both 
between the producer and the scrubber and the 
scrubber and the dryer. This tube enables any dis- 
turbance in normal working, such as a settling of the 
fire, a stoppage in the ash discharge, or an obstruction 
in the filter or connecting pipes, to be easily dis- 
eovered. When the producer is running under full- 
load conditions the syphon should not indicate more 
than from 4in. to 6in. water gauge pressure. 

The amount of water required for the producer 
varies from 50 to 75 per cent. of the weight of fuel 
used, and, in addition, water is further required for 
the washer and for gas cooling. In fixed installations 
this generally amounts to between two or three gallons 
of water per horse-power per hour, but such a figure 
is quite impossible for tractor working, and some 
method of cooling the circulating water is required. 
Perhaps the best. method is by means of a radiator 
and fan, as commonly used in automobile practice. 
This method certainly avoids the losses associated 
with open type coolers, which may amount in hot 
climates to 5 and 10 per cent. With regard to the 
pipe arrangement in general, the absence of corrosive 
products of distillation permits of the employment of 
steel tubes, but adequate cleaning facilities should be 
provided. 


Tae Tyre or Motor ANp Resv tts. 


The type of motor which gives the best results for 
tractor work is the four-stroke eycle ordinary auto- 
mobile motor having either two or four cylinders. 
The two-stroke cycle motor is not, on account of its 
cycle, so readily adapted for working on gas of low 
calorific power. Taking into consideration the robust- 
ness in design which is indispensable for tractor work, 
it is well not to exceed an engine speed of from 800 
to 1000 revolutions per minute. For suction gas 
working a power rating from 15 to 20 per cent. less 
than that adopted for petrol working should always 


on account of the low calorific power of the gas, which 
averages from 160 to 180 B.Th.U. per cubic foot, its 
normal chemical composition being represented by tho 
following figures :—Hydrogen, 15 per cent.; carbon 
monoxide, 25 per cent.; carbon dioxide, 10 per cent.; 
nitrogen, 50 percent. The comparatively low hydrogen 
content of the gas permits of the use of higher com- 
pressions than those which are used in petrol engines, 
and for suction gas a compression pressure of from 
140 Ib. to 170 lb. per square inch may be taken as a 
representative figure. The engine should be so 
designed as to give the maximum access to parts, 
enabling cleaning and examination to be readily 
made. This applies particularly to the water jackets, 
valves and pistons. The resistance offered to the 
spark is considerably higher for suction gas mixtures 
compressed to the aforementioned pressures than in 
the case of a petrol-air mixture, and for tractor work 
it is essential that high-tension magnetos should be 
employed. 

The results given by tractors which have been 
fitted with a suction gas installation working on 
charcoal fuel are certainly very promising, and some 
progress has been made in the perfecting of the 
apparatus A certain make of French tractor working 
with suction gas and developing about 35 horse- 
power completed the ploughing operations on a field 
a little over two acres in area with an expenditure of 
50 kilos. of charcoal, costing on site 0.22f. per kilo- 
gramme, or a total cost of about IIf., as against 
35 litres of petrol at 1.25f. per litre, or 43.75f., a total 
which would have been required for the same machine 
working on petrol. It will be seen that the cost of 
tuel in the case of the suction gas tractor is only about 
one-quarter of that of the petrol-operated machine, 
and this saving would be increased in the case of 
colonial working, where charcoal is cheap and the 
cost of imported petrol exceedingly high. Compared 
with tractors working on vegetable oils, the suction 
gas tractor uses about 1 lb. of charcoal per horse- 
power hour, against a consumption of about } lb. of 
vegetable oil for the oil-driven tractor. But the latter 
machine has the advantage of quick starting and it is 
lighter in weight, the suction gas installation weighing 
from 6cwt. to 9 cwt.,ineluding the fuel and water 
carried, Nevertheless, the tractor working with 
suction gas marks an important development in 
mechanical cultivation, especially for tracts of land 
far removed from main lines of communication. 








Institute of Metals. 
No. L 
FIRST CONFERENCE AT SWANSEA. 

THE autumn meeting of the Institute of Metals in 
Swansea drew a large attendance to this important 
centre of the non-ferrous metals industry. The 
conference made an informal start on Tuesday 
evening with the first of a new series of annual lectures 
on subjects of practical interest to those engaged in 
the non-ferrous metals industry. The lecturer was 
Dr. R. 8. Hutton, and his subject was ‘* The Science 
of Human Effort”? (Motion Study and Vocational 
Training), of which we give a précis on page 298. 

The formal opening of the Conference took place 
on the morning of September 20th in the Llewellyn 
Hall, Swansea. 

The Mayor, Alderman W. Owen, said that those 
engaged in the non-ferrous metals industry of the 
Swansea district joined with the civic representatives 
in welcoming to the town the members of an institute 
whose work was so closely related to the industrial 
activities of Swansea. The smelting trade of the 
district began at Neath about 300 years ago, 
and was established at Swansea in the year 1717. At 
a later date the famous Vivian family commenced 
operations. The choice of Swansea as the centre of 
the industries with which its name was now associated 
arose from the existence of the local coalfield, which 
assured supplies of cheap fuel for metallurgical 
operations, so that it seemed a preferable policy to 
import ores into Swansea rather than carry fuel to 
the ore. By slow process of development, Swansea 
had become the greatest metallurgical centre in the 
world. The scientific side of the non-ferrous metals 
industry had not been neglected, and the system of 
education adopted had been designed to further the 
developments of the trades that had done so much for 
the town. The latest and, of course, the most im- 
portant development was the University College. 
It was a tribute to the recognition by those engaged 
on the industrial side to the need of scientific research 
that the manufacturers of the district had provided 
50 per cent. of the capital outlay of £100,000 on the 
University, and had agreed to make annual contri- 
butions of £5500. 

Dr. T. Franklyn Sibly (Principal of the University 
College) associated himself with the welcome accorded 
by the Mayor. It was, he said, a very gratifying 
feature that those responsible for the policy of the 
city and for the development of its industries had 
taken so prominent a part in the establishment of the 
University. 

Mr. Leonard Sumner (President of the Institute) 
said that it had been desired for a long time past to 
hold a Conferenc® in Swansea, which was a great 
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Institute was interested. The virtues and defects 
of Swansea had long been recognised. Dr. Percy, 
writing of Swansea in the year 1861, after pointing 
out the eligibility of Swansea as a smelting centre, 
because it had an excellent port easily accessible for 
ships bringing ores into the district, said: ‘* Swansea 
smelters enjoy the privilege of pouring dense volumes 
of thick sulphurous and arsenical smoke from com- 
paratively low chimneys into the atmosphere, destroy- 
ing the vegetation for a considerable distance around.” 
That privilege had now become a right which would 
not be conceded in any other part of the kingdom. 
The inhabitants of Swansea generally seemed to be 
habituated to the inhalation of that smoke, and sub- 
mit to the evil, if evil it was, with unmurmuring 
resignation, 

The reading and discussion of papers was then 
proceeded with. 

The sixth report to the Corrosion Research Com- 
mittee by Dr. Guy D. Bengough and Mr. J. M. Stuart 
was briefly presented by the first-named. 


SIXTH REPORT OF THE CORROSION RESEARCH 
COMMITTEE. 


This report attempts to present @ general discussion of corro- 
sion phenomena, based on the study of several different metals, 
and to examine how far the electro-chemical theory of corrosion 

usually called the electrolytic theory—can account for the 
observed phenomena. The difficulties encountered by this theory 
are indicated, and it is shown that it gives a satisfactory account 
of the facts only under certain conditions, while many facts can 
only be explained by recognising the important part played by 
colloids in corrosion. A theory of the mechanism of colloid 
action is put forward, and some experimental results are reviewed 
in the light of this theory. 

The report commences by defining the terms corrosion, 
chemical exfoliation, erosion and scale, which are used somewhat 
loosely by some writers. Corrosion is defined in its widest sense 
as the oxidation of a substance. It is then pointed out that such 
oxidation may be produced by chemical or electro-chemical 
means, and these two types of reaction are defined. Chemical 
reactions may occur when the reacting bodies are in contact ; 
electro-chemical reactions when the reacting bodies are spatially 
separated. In the latter case the reacting substances must be 
capable of ionisation, and a portion of the energy of the system 
appears as electrical energy. Two cases of corrosion are con- 
sidered, both of which canbe earried out chemically or electro- 
chemically. Pure electro-chemical action may in certain cases 
be relatively unimportant. Thus the cathode of a cell of high 
voltage may be more rapidly attacked than the anode, while an 
anode at a high voltage tending to force it into solution may be 
very little corroded, owing to scale formation. : 

Further facts which are difficult to explain on a purely electro- 
chemical theory are the following : ; 

(1) Certain depolarisers do not increase corrosion, but actually 
inhibit it. y 

(2) The conductivity of electrolytes is not directly connected 
with the amount of corrosion. : 

(3) Lambert's pure iron probably the purest metal ever 
produced—was found to be readily attacked by sodium chloride 
solution and dilute acids. : 

(4) According to the electro-chemical theory, the presence of 
ions of the corroding metal should depress the corrosion of most 
of the common metals. There are, stand er, numerous excep- 
tions, and in some cases the presence of such ions actually 
increases corrosion 

The order of corrodibility of metals in distilled water, certain 
salt solutions, and non-electrolytes is different from their order 
in the electro-chemical list, which suggests that there are factors 
interfering with the electro-chemical action. Such a factor is 
scale formation, and a main factor in determining the amount 
of corrosion by water and salt solutions is the nature and dis- 
tribution of the products of corrosion. This may be far more 
important than any hypothetical distribution of cathodes and 
anodes in the meta!. 

The effects of strain and impurity in the metal are considered 
on the electro-chemical view to be of fundamental importance, 
and Lambert's pure iron and lead were prepared with a view to 
eliminating both these factors. Neither metal was incorrodible 
in certain conditions. However, potential differences between 
strained and unstrained portions of the same metal are usually 
very small, and unstrained (annealed) metal may corfode more 
rapidly than strained metal. In fact, the effect of strain is a 
mumor and a factor in corrosion in neutral solutions. 

As regards the effect of impurities on the corrosion of metals, 
# trace of impurity appears to assist local corrosion, but the 
amount of corrosion is not proportional to the amount of 
impurity. Even the presence of graphite does not appreciably 
stimulate the rate of corrosion of iron. The effect of a trace of 
impurity is probably a trigger action. 

Local action at metallic surfaces may be produced in a variety 
of ways at any selected points by modifying the conditions 
external to the surfaces, and is not mainly determined by the 
presence of anodic areas on the metal. Minute pores in a metal 
may, however, give rise to local action, as has been shown by 
Seligman and Williams. 

On the electro-chemical theory the action of oxygen is that of a 
depolariser. It can be shown, however, that atmospheric oxy 
has very little depolarising power at ordinary ‘atures. Fre 
main function of oxygen m corrosion is to oxidise directly the 
metal, and also in some cases the products of corrosion. 

The effect of over-voltage on corrosion phenomena is briefly 
considered. 

Two chief types of corrosion are disfinguished: (1) The 

(2) the 


general type, usually characteristic of acid corrosion ; 

local type, usually chaseaterhete of corrosion in water and salt 
solutions. The second type is generally characterised by the 
formation of an adherent scale on the metal, and this scale may 
contain colloid. 

A theory is developed regarding the la, by colloids 
in corrosion, and vm may be briedy ovtlinedas follows —_ 
_ A metal immersed in water sends positively charged metal 
jons into the liquid, and becomes itaall negatively . In 
the case of ordinary commercial metals the metal pry 
superficially oxidised if dissolved oxygen is present. The 
hydroxide produced by this oxidation can take up the ions given 
off by the metal, and the hydroxide thereby passes into the 
state of a positively charged colloid. Some of this colloid will 
diffuse away, ee are. further reaction between the oxygen 
and the metal surface, and thereby reforming the hydroxide 
film over the latter. Oxidation is then stopped till this hydroxide 
can pass into the colloidal state by acquiring positively charged 
metal ions. This, in general, does not take place till the colloid 
initially formed has diffused into the presence of electrolyte, 
when it is precipitated by the anion of the dissolved salt, the 
caution neutralising the charge on the metal corresponding to 
that on the colloid. This allows the metal to send more ions 
into solution, and the uncharged hydroxide thereby acquires a 
charge. If the colloid so produced can diffuse away, the process 
can continue and corrosion develop. 

For steady corrosion, therefore, the colloid must be produced 
under conditions which allow it to diffuse some distance from 
the metal before precipitation. If it precipitates directly on the 








corroding surface it will, in general, adhere to the latter and st op 
corrosion. In the case of a corrosion pit the first condition is 
fulfilled, since no precipitation occurs inside the pit. It is only 
when the colloid diffuses through an aperture—generally very 
small—in the gel-deposits at the mouth of the pit, that it meets 
electrolyte and is then precipitated. Such precipitation merely 
thickens the external gel-deposits. These gel-deposits adhere 
directly to and protect the metal surrounding the pit, and thereby 
emphasise the local nature of the corrosion. 

Professor H. C. H. Carpenter said that since the 
work of the Committee was inaugurated to investigate 
the problem of the causes of corrosion of marine 
condenser tubes, the work had been enlarged. The 
first three reports to the Committee dealt mainly with 
the corrosion of condenser tubes, and it was not until 
the fourth report that an indication was given that 
it was necessary to go outside this particular study 
and to investigate the fundamental causes of corro- 
sion. Thelast publication in connection with the work 
was a pamphlet which presented in a compact form 
the investigation which had been made up to that 
time. The present report was of a more general 
character, but the Committee and those engaged in 
the work had been much encouraged in the increase 
in the donations made by the Brass and Copper 
Trades’ Association. The main topic of the present 
report was the nature of corrosive action and the 
function of colloids in corrosion. The investigators 
had been forced to get down to the root question as 
to what corrosion was. The function of colloids was 
a new aspect of the subject, and it was probable that 
the report was the most important contribution 
which had been made to the “ Transactions ”’ of the 
Institute. 

Mr. U. R. Evans expressed satisfaction that the 
authors of the report laid stress on the physical 
character of the corrosion product in determining the 
persistence of corrosion. It was noteworthy that 
those metals which, like iron or nickel, had oxides 
soluble in acid and insoluble im alkali, tended to 
become active in the presence of acid and passive in 
the presence of alkali: Metals like tungsten or 
molybdenum, which had oxides soluble in alkali, 
but almost insoluble in acid, tended to become passive 
in an acid solution, but were rendered active in an 
alkaline solution. In considering the behaviour of 
the more reactive metals towards different aqueous 
reagents, one was tempted to say that the insolubility 
of the hydroxide was the main determining factor. 
The only metals quickly attacked by pure water were 
those, like sodium and potassium, which had soluble 
hydroxides, whereas metals, like zinc and aluminium 
with hydroxides soluble in alkali, were quickly 
attacked by caustic alkali, although other equally 
oxidisable metals, like magnesium, were scarcely 
attacked at all. Turning to the question of whether 
corrosion was chemical or electro-chemical, it would 
appear that since the atoms were certainly electrically 
charged in the combined state, corrosion was essen- 
tially a passage from the uncharged to the charged 
condition, and consequently an electrical factor must 
be involved. In that sense, even the so-called “* direct 
chemical attack” was really electrical. The type 
of electro-chemical corrosion which was associated 
with the production of distinct anodic and cathodic 
areas was, however, another matter, and it was a 
question still requiring experimental investigation 
how far that electro-chemical type was responsible 
for known corrosion phenomena. The difference 
between that electro-chemical corrosion and direct 
chemical corrosion was that in the direct chemical 
type the metal would only be attacked at those points 
to which*the oxidising agent, usually dissolved 
oxygen, had direct access; in the electro-chemical 
type corrosion might occur at places to which the 
oxidising agent had no access. There was another 
line of argument which lead in a logical manner to 
the conclusion that much of the corrosion met with 
in practice, and which the authors attributed mainly 
to chemical action, was to a great extent of the electro- 
chemical type. The different behaviour of the 
different metals was dictated by the solubility and 
physical character of the corrosion product. The 
dissolution of metals in acid was much more rapid 
than in neutral solution, and accorded rather better 
with the position of the metals in the potential series. 
He would like to refer to a complicating factor, #.e., 
the remarkable super-saturation phenomenon which 
was known to electro-chemists as over-voltage. Pure 
zine was hardly ever attacked by acids, owing to its 
high over-voltage, but certain impurities, and espe- 
cially metals which were more noble than zine and 
which had low over-voltage values, had a remarkable 
accelerating action on corrosion. Of course, they 
could only act as cathodic areas when present as a 
separate phase. If uniformly distributed in solid 
solution, they had no immediate influence. But all 
the noble impurities in zinc, whether present in solid 
solution or between the grains, appeared as a black 
scum on the surface of the metal as attack proceeded. 
That fact gave an explanation of the so-called period of 
induction observed in the corrosion of zinc. When 
zine was first immersed in acid the attack was slow, 
but as the black scum, consisting mainly of lead and 
cadmium, appeared on the surface, dissolution pro- 
ceeded faster and faster. It was found by Cent- 
nerszwer and Sachs that if the black scum was re- 
moved, the rate of attack dropped again, a fresh 
period of induction being afterwards observed. It 
would seem therefore that the difficulties raised by the 
authors of the report largely disappeared when the 
matter was closely investigated. 





| finally results. 





















































































































































Mr. W. H. J. Vernon said that, speaking as one who 
had defended the principles of the electrolytic theory, 
he was glad to note that the present report, while it 
placed limitations upon the scope of that theory, 
gave it a bigger place in the sun than had been 
accorded to it in the fourth report of the Committee. 
He still thought that the fourth report was rather too 
speculative in its findings, but he agreed that in the 
case of a metal immersed in the liquid in which the 
concentration of displaceable ions was relatively low 
and whose content of dissolved oxygen was relatively 
high, the conception of direct oxidation as advocated 
in the fourth report provided a reasonable explanation 
of the initiation of corrosion over at any rate a very 
wide range. That that was not the whole of the story, 
however, was evidenced by the fact that oxidation 
in such a liquid usually proceeded considerably 
faster than in exposure to air where the oxygen con- 
centration was so much higher. The theory advanced 
in the present report filled in the breach with a very 
ingenious explanation, which deserved most careful 
attention. It was interesting to note that the authors 
incorporated electrolytic phenomena as well as direct 
oxidation into their explanation of the initial action. 
He did not propose to discuss that theory, but would 
content himself with expressing the hope that it 
might ultimately meet with general acceptance. He 
would like to refer back to the galvanic surface type 
of electrolytic action, and to emphasise its importance 
in corrosion phenomena. While that action naturally 
had its greatest effect in acid liquids, it occurred quite 
frequently in neutral solutions. With regard to the 
external type of couple action, very many examples 
could be quoted from practice. Some years ago legal 
action was taken over the wholesale damage done to 
iron ships in Leghorn Harbour through the presence 
of copper bottom yachts, electrical connection being 
afforded through hawsers and buoys. The electrolytic 
theory was then vindicated to the extent that the 
copper-bottomed vessels had to be removed from the 
harbour. Coming to more recent times, a case was 
described only last year before the American Electro- 
chemical Society of a schooner cased with plates of 
monel metal. Contact of that metal with the steel 
rudder frame and other exposed steel parts caused 
such rapid corrosion that the ship was broken up 
without having made a single voyage. All workers 
in corrosion would be grateful for this latest contribu- 
tion from Dr. Bengough and his collaborators, and 
he would like to express his own very sincere appre- 
ciation of the invaluable work which they had carried 
out. 

The authors of the report will reply by correspond- 
ence to the points raised. 


Sir Henry Fowler then read a note on “ The Effect 
of Superheated Steam on Non-ferrous Metals used in 
Locomotives "’ and a paper on ‘‘Grain Size and 
Diffusion ’’ by Professor J. H. Andrew and Mr. Robert 
Higgins was presented. There was no discussion on 
these communications, of which we give brief sum- 
maries below. 


SUPERHEATED STEAM AND NON-FERROUS 
METALS. 


Superheated steam is now very generally used on locomotives, 
the steam usually leaving the superheater at a temperature of 
340 deg. Cent. Not all the parts mentioned are continuously 
subjected to this temperature, as the steam expands and in so 
doing falls in temperature. The practice referred to is that 
adopted on the Midland entee 

Piston Tail Rod Bushes.—These were originally made of 
M.R.A. 1 alloy of the following composition :—Copper, 87 per 
cent.; tin, 9 per cert.; zine, 2 per cent.; lead, 2 per cent. This 
material was found to break in service. The cast iron which 
replaced it scored the rods, but a phosphor-bronze of the follow- 
ing composition has proved satisfactory :—Copper, 88 per cent. ; 
tm, 11 per cent.; phosphorus, 1 per cent. 

Piston-rod Packing. —Mec Namee rings of the following composi- 
tion :—Copper, 75.5 per cent.; tin, 8.5 per cent.; zinc, 0.33 per 
cent.; phosphorus, trace; nickel, 0.5 per cent.; lead, 15 per 
cent., are used satisfactorily. These rings prevent the steam 
coming into contact with the white metal packing rings, of the 
following composition :—Lead, 70 per cent.; antimony, 30 per 
cent. Recently, when the temperature of the steam leaving the 
superheater has been as high as 425 deg. Cent., trouble has been 
caused by the packing rings fusing. The full heat falls inter- 
mittently only on these parts. 

Piston valve fittings and cylinder relief valves made of alloy 
M.R.A. 1 have proved satisfactory. 

By-pass valves are subjected to shock, and good quality cast 
iron, gun-metal of M.R.A. | alloy, and phosphor-bronze, as tried 
in tail rod bushes, are unsatisfactory. Parts made of complex 
nickel-brass, however, gave good service, but in view of the 
expense were replaced by malicable iron or steel castings. 


GRAIN SIZE AND DIFFUSION. 

Experiments have been conducted which show the relation 
between grain growth and diffusion. Diffusion at high tempera- 
tures may take place simultaneously with grain growth, whilst 
at low temperatures diffusion promotes a breakdown in the 
grain size. These results are applied to the annealing treatment 
of commercial castings, and a suggestion is advanced to explain 
the atomic arrangement existing at the grain boundary. It is 
assumed that in the interior of the crystalline grains the system 
of closest packing holds, whilst at the boundaries the atoms in 
the separate grains touch only at one part of the circumference. 
This hypothesis explains the decrease in specific gravity with 
an increase in the number of grains, for in such an arrangement 
certain free spaces must occur. Plastic deformation, by shifting 
the atoms in certain grains from their position of equilibrium, 
will cause these atoms to rearrange themselves when heated to a 

ufticiently high temperature ; this rearrangement will be so 
brought about that the stressed atoms will fall in with, row for 
row, the unstrained atoms of the adjacent crystal, thereby 
efiecting a gradual migration of the grain boundary. Such a 
rearrangement may proceed from every side of a crystalline unit, 
resulting in one grain being divided up and being absorbed by 
others. The final bounding surface will result when @ state 
consistent with that suggested for the boundary configuration 
A suggestion based upon the Langmuir idea of 
valency is given to explain the migration of a separating phase 
to the grain boundary. 
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The Chernikeeff Electric Submerged 
Log. 


Tue safe and successful navigation of a vessel between 
two points is an operation which is directly dependent 
on the accuracy with which three essential measurements 
of time, direction, and distance are made. Although the 
instruments for making the first two of these determina- 
tions, namely, the chronometer and the compass, long ago 
reached the standard of scientific instruments of proved 
accuracy, it must be admitted that the ship’s log, which is 
used for the measurement of distance, has not attained, 
until very recent years, the same degree of precision. The 
old-fashioned log, which was towed from the ship’s 
quarter, has certainly given place to newer forms, some of 
which operate mechanically by means of a vaned screw 
and others again on the hydraulic principle, some form of 
Pitot tube being employed. Experiments made with these 
improved forms of ship’s log have certainly affirmed tho 
desirability of fixing the log at some determined point 
on the hull of the ship where it is totally submerged and 
at the same time is free from wave and propeller disturb- 
ance. In using the mechanical log, however, it has been 
found that the friction caused by the packings round the 
shaft of the rotating element invariably introduces a 
certain variable element of resistance, which tends to 
render the reading of the log inaccurate, especially at 
slow speeds. The hydraulic log, too, possesses the same 
defect, and it is generally complicated in its construction 
owing to the necessity of having to introduce some form of 
mechanical device between the hydraulic system and the 
recording instrument. 

The new electric submerged log described in this article 
was invented by Captain Chernikeeff, the late Chief 
Hydrographer of the Royal Russian Navy at Sebastopol, 
and is now manufactured by the Electric Submerged Log 
Company, of 33 and 35, Eastcheap, London. This log 
would seem to mark a distinct advance both in design and 
construction, and it is claimed that its readings are accurate 
at the lowest speeds and over wide ranges of speed, and 
that it is readily accessible for inspection or repair, and 
may be calibrated at any time. The views reproduced show 
the general arrangement of the log and the recording 
apparatus and some details of construction. Referring 
to Fig. 1, the log itself will be seen to consist of two main 
parts, one internal to the ship’s skin, and one external 
and submerged. In the view given the ship’s skin is indi- 
cated by a piece of plate to which the flange A is bolted. 
Attached to this flange is a sluice valve C, which in turn 
carries the main connecting tube D, which at its extremity 
is fitted with a stuffing-box and gland unit B. This tube 
also carries a flange which serves to locate the position of 
the handle casting E carrying the nut and connecting 
cable. The part of the log exterior to the ship’s hull 
consists of an Admiralty gun-metal supporting arm F, 
which carries the rotating element and through which the 
insulated electric cable passes. Fig. 2 shows this part in 
detail. The supporting arm is provided at its extremity 
with an annular conical seating G, which carries the main 
bearing and shaft H on which the vaned screw I is fixed, 

and from which it drives by means of double-worm and 
worm gears the commutator or make-and-break disc 
K. An insulated spring transmits the impulse to a 
terminal stud M placed in the bearing seating, to which 
the insulated cable is connected. The rotating elements are 
completely submerged in oil, the space surrounding them 
being filled with lubricant and sealed by the screwing on 








FIG. 2 


of the tail nut N, whilst a number of grooves turned on the 
shaft effectively prevent the water from gaining access 
to the working parts. The mechanism operates with very 
little friction, the thrust of the screw being taken by a 
single thrust_ball bearing. 

In Fig."3 we show the recording instrument, the dial of 
which is calibrated to indicate distances in one-twentieth 
of a mile up to 10,000 miles. The indicator is so arranged 
that the index may be turned to zero at will. The small 
switch panel is provided with a voltmeter to test the 
voltage of the dry battery supplying the necessary current, 
and with three switches which are used (1) for connecting 
the voltmeter to the terminals of the battery for testing ; 
(2) putting the recording instrument in circuit ; (3) con- 
necting in circuit a buzzer which gives an audible signal 
for every twentieth of a mile traversed, so that with the aid 
of a stop watch the actual speed of the vessel at any 
moment can be determined. The voltmeter_Land buzzer 
switches are only intended for intermittent use. The 


the log can be removed for inspection at any time and its 
accuracy may be checked by fixing it to a boat and towing 
it between two measured points marked on the ship's 
side, 


A Large Armour Plate Grinding 
Machine. 


Tue large armour plate grinding machine illustrated 
herewith—-said to be the largest appliance of its kind in 
the world—has recently been constructed to the order of 
the Japanese Government by Tasker’s Engineering Com 
pany, Limited, of Sheftield. Since Messrs. Tasker etarted 
making plant of this description over twenty years ago, 
the size of the machines produced has progressively 
increased. In the first machine made by the firm, the 
main motor in the headstock was of about 20 horse-power ; 





Wo 


>> 

















ARMOUR PLATE GRINDING MACHINE FOR JAPAN 


electrical energy for operating the system is provided by 
a 6-volt battery of dry cells having a capacity sufficient 
for a 50,000 miles run.* | 
The log is capable of being fitted to any ship without 
docking, a special boring tool being used to make the 
necessary connection to the ship’s skin. It will also be | 
appreciated that by means of the sluice valve provided 





| in the machine illustrated it is of 120 horse-power. The 


total weight in the present instance is about 60 tons. 
The grinding disc, of the inserted segment type, is 44in. 
in diameter, and from the floor to the top of the disc 
measures I lft. 9in.’ The body of the machine is 6ft. 6in. 
wide, and has an overall length of 36ft. It will thus be 
seen that the machine is unusually large for an appliance 
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of its class. It will be understood, of course, that in our 
engraving the table whereon the armour plate is sup- 
ported during the grinding process is not shown. Further, 
the grinding disc is illustrated without its stone segments. 
The actual grinding operation is performed on the edges 
of the armoour plates, and is effected by the faces of the 
stone insertions. 

The bed of the machine is a one-piece casting, and is 
formed with wide planed and scraped bearing surfaces, 
provided with oil recesses and rollers. It is stiffened by 
means of cross stays, whereto are fitted gun-metal bearings 
for carrying the main driving screw. This screw is 8iin. 
in diameter, and has a thread of I}in. pitch. At the 
driving end it is fitted with heavy ball thrust bearings, and 
at both ends it is supported in gun-metal bearings sitting 
in recesses in the bed frame. The traversing saddle 
carrying the headstock is formed with a nut case, con- 
taining a long nut lined with Babbitt metal, having a 
90 per cent. tin base. By removing the headstock the 
nut can be reached without lifting the saddle. 

The saddle and headstock are traversed along the bed 
by means of a Metropolitan-Vickers reversing drive. The 
motor is of 15 horse-power, and takes current at 450 volts. 
It has a speed range of from 300 to 1150 revolutions per 
minute. The switchgear for it consists of a starting and 
reversing device, a speed-regulating switch and resistance, 
a doubie-pole circuit breaker, and two current-limiting 
switches. The drive is transmitted to the main screw 
through machine-eut spur gearing working in an oil-tight 
cast iron case. A range of speed from 6ft. to 20ft. per 
minute at the saddle is available, the length of stroke 
being 25ft. 6in. 

On top of the saddle there is bolted a bottom bed piece 
carrying side quadrants at one end, and two lugs at the 
other, to which two similar lugs on the top bed piece above 
are pivoted to form a hinge. When bevelled edges have 
to be ground, the top bed piece is hinged upwards by 
means of a hand-operated worm and worm wheel lifting 
motion, situated close to the quadrants. In the centre 
of the upper bed piece is a fine-pitched screw for cross- 
traversing the headstock up to or away from the work. 
This shaft is operated through worm and spur gearing 
from a 20in. hand wheel on the side of the top bed piece. 
It can also be operated by means of a 2 horse-power motor 
fixed, as shown in the engraving, on the side of the lower 
bed piece, and driving the traversing shaft through an 
additional set of gearing mounted coaxially with the hinge 
of the two bed pieces. 

The headstock is carried on a saddle sliding on the upper 
bed piece, and provided with a csat iron nut engaging the 
traversing screw. At the centre of the saddle is a pivot 
pin on which the headstock can be rotated by means of a 
worm and rack. By means of this swivelling gear, the 
headstock can be oscillated horizontally with the object 
of bringing fresh portions of the grinding segment faces 
into action. 

The headstock supports the main spindle in two bearings 
consisting of cast iron boxes lined with white metal, 
having an 85 per cent. tin base. The front bearing is 
made in four parts, the bottom and two side pieces being 
adjustable for wear by means of wedges and set screws. 
The back bearing is in two parts. In rear of it, covering 
the end of the spindle, is a double ball thrust bearing, 
taking the thrust in both directions. The front bearing 
is 8}in. in diameter, and the back bearing 7jin. On each 
side of both bearings rings fixed to the spindle rotate 
in cireular pockets or wells cast with the bearing boxes, 
the object being to prevent oil creeping into the electrical 
portions and short circuiting the supply. 

The spindle is connected to the motor armature, and 
is keyed and provided with a nut for the reception of the 
dise carrying the grinding segments. There are ten of 
these segments and each is 22in. in length. The disc 
consists of a central casting, and a periphery formed 
of a steel plate, over which four wrought iron hoops are 
shrunk, the whole being machined together to secure true 
running. The grinding segments are held in place by 
means of set screws, with lock nuts, passing through 
brass nuts let into the pockets of the main casting. The 
set screws bear against steel plates, and wooden pads 
placed between their points and the inner faces of the 
stones. A steel hood covers the disc to minimise splash- 
ing. A water attachment for coupling to the main supply 
is fixed on the hood. 

The 120 horse-power motor driving the spindle is of 
the Metropolitan-Vickers shunt wound interpole type, 
taking current at 450 volts, and running at 300 revolu- 
tions per minute. It is mounted directly on the head- 
stock, and is controlled by switchgear consisting of a 
multiple lever starting rheostat with a no-volt release, 
a double-pole quick break switch, and fuses in an ironclad 
case. A distant push bottom stop control is also provided. 
The main spindle of the machine is lubricated with solidified 

grease, and all other parts with oil. 








LANTERN Siipges.—Ed. Bennis and Co., Limited, 28, Victoria- 
street, S.W. 1, inform us that they have a large number of 
lantern slides available for lecture purposes. The slides cover 
the whole field of development in connection with mechanical 
stokers and coal and “4 elevating and conveying plant. A 
booklet giving the titles and a brief description of the slides will 
be sent on request. 


Staintess Steer.—In our issue of June 3rd, 1921, we sum- 
marised the replies received to an extended inquiry we had made 
as to the employment of stainless steel. That investigation 
showed that whilst the use of stainless steel was increasing, it 
was yet less well known than its qualities deserved, and that 
engineers were chary about its use. Since then, despite bad 
trade, both it and its near cousin, “ stainless iron,”” have made 
some progress, and a material which is certainly destined to 
—— ® great future has become more firmly established. Yet 
much remains to be done in the way of education of users, and 
we welcome the publication by Thos. Firth and Sons, Limited, 
of a book in which all the properties of stainless steel as ascer- 
tained in the laboratory and in practice are detailed. When we 
look at this volume we are astonished at the labour e ied on 
the examination of these qualities. In one chapter alone we 
find that stainless steel has been subjected to no less than twenty - 
three different acids and to forty-seven other liquids and mate- 
rials. The effects of all these reagents are detailed, and it is 
interesting to note the different results, Though a trade publica- 
tion, the volume is in fact in most respects a scientific record of 


Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
American Orders for Pig tron. 


MIpLAND pig iron producers are finding their 
experiences more encouraging, and another Northampton 
furnace, it is announced, will be blown in at the end 
of this month. In forge iron business is still dull, the 
ironworks having little encouragement, in view of the 
present prices and demand, to work up material. It is 
in the foundry classes of pig iron that business is slowly 
but steadily moving upward. One of the features of this 
week’s market has been an increased number of inquiries 
from the malleable trade and other founders for hematite 
pig iron. All classes of foundry iron, in fact, are being 
taken up more readily. Local quotations remain firm in 
character, with here and there a claim to have obtained 
prices slightly higher than those generally ruling. Holders 
of good Northamptonshire iron have been able this week 
to effect some sales at a premium, but the formal quota- 
tion at present remains unaltered, and in spite of the 
firmness of the market it is not probable that there will 
be any immediate general rise. Most furnace owners are 
relieved if they can find outlets for their production at 
the late prices, for it is feared that stocks are accumulating 
at some of the furnaces. It is understood here that the 
increase of 2s. 6d. per ton put on Cleveland iron seems 
likely to be followed by a further addition. Sales, in fact, 
are stated to have already been effected at higher than 
the market quotation. This state of things has a strong 
effect upon the Midland market. Quotations of local iron 
this week are:—North Staffordshire forge, 72s. 6d. ; 
No. 3 foundry, 84s.; Northamptonshire forge, 70s. ; 
foundry, 80s. ; Derbyshire forge, 72s. 6d. ; No. 3 foundry, 
82s. 6d., at furnaces. The prevailing firmness in prices is 
largely an indirect consequence of the American buying 
of British iron. Although the coal strike in the United 
States is over and American buying of British coal is 
now nearing its end, the demand for pig iron to make up 
for the large arrears of production in the States at present 
shows no abatement. Practically all the supplies of 
Cleveland foundry iron have been bought up. Inquiries 
for Midland pig iron continue to be received from America. 
The specifications are mostly based on Cleveland quality, 
but it is understood that buyers for the States are open 
to receive pig iron of any standard make. Consignments 
are being sent to America from North Staffordshire and 
Northamptonshire. In the nature of things they cannot 
amount to a very great deal owing to the costly transport 
to the seaboard. 


Belgian Iron in the Midlands 


There are, unfortunately, few signs of general 
expansion in the manufactured iron trade of this district. 
For best iron certainly the outlook is brightening by the 
reports of improvement in the shipbuilding centres. 
Should this improvement develop it will also react on the 
chain and cable industries in the Black Country. In the 
common bar branches the improvement noted during 
recent weeks appears to have passed and business is again 
quiet. The demand for fencing bars, however, has been 
well sustained. Business is still being negotiated at £10 
to £10 2s. 6d. Nut and bolt makers are not booking suffi- 
cient orders to keep their resources employed on the scale 
of two or three months ago. There is accordingly only 
a very meagre demand for raw material from this industry. 
Belgian shippers are again more actively in quest of the 
trade and have lowered their quotations. In more than 
one instance No. 3 bars have been offered for delivery in 
the Black Country at £8 7s. 6d., or 7s. 6d. lower than the 
price ruling a week or so ago. With the prospects so 
obscure consumers are not to be tempted to place more 
than small orders, notwithstanding the difference of about 
30s. between the home and the foreign quotations. Gal- 
vanised sheets arg moving, and the volume of inquiry 
gives promise of a fair autumn demand, enabling producers 
to uphold the higher quotations. Underselling by mills 
which were well off for spelter when the rise took place 
is still unsettling the market to some extent, but it is a 
diminishing factor. A little more business is passing in 
black sheets. 


Steel Business 


There is very little alteration to record during the 
week in the steel trade locally. Rather more buying has 
resulted from recent readjustments of prices, but there is 
no evidence of a general expansion. Buyers stubbornly 
persist in their refusal to commit themselves beyond 
immediate needs. The recent relapse in half products 
has not gone much further. There has been a little more 
buying lately of steel billets, and prices which have tended 
to weaken are steadier. Billets are now generally quoted 
at £7 to £7 5s., and sheet bars at somewhat less. Midland 
firms producing joists and angles continue their action of 
combination for price maintenance. The standard of 
£8 15s. is maintained, and the firms on the coast show a 
disposition to play into the hands of their Midland col- 
leagues by refusing to quote at a figure which, with railway 
charges, would be competitive in this district. Foreign 
imports of steel are now quite negligible, and there is no 
prospect of their increasing in view of the demands which 
Germany is making upon her steel-making neighbours. 
The Belgian quotation for steel joists has risen from 
£6 11s. 6d. to £7, which, delivered in the district, would not 
give more than 7s. 6d. advantage over the home price. 
Deliveries of this and other foreign material, moreover, 
are increasingly difficult to obtain. There is very little 
being done in strip or hoops, and the finished trade in the 
majority of its departments remains dull. Wire prices 
show a downward tendency, and the demand for wire 
and wire products has slackened. 


Coventry Works to Close Temporarily. 
The Coventry works of the English Electric 





facts scientifically observed, and it is one that every engineer 
will do well to have by him for reference. 














































































































































































to be closed down temporarily owing to the general con- 
dition of trade and the continuing unsettled state of 
Europe. Since the conclusion of the armament work 
for the war a considerable portion of the factory has not 
been used, and under the English Electric Company the 
remaining portion has been utilised for the production of 
large turbines for power stations, and for these the export 
trade, so far as the European markets are concerned, is 
practically non-existent. The decision to close these 
works for the present will affect 800 workpeople, but the 
company makes it clear that the works will be re-started 
as soon as an increased volume of business justifies such a 
proceeding. The workmen have been given four weeks’ 
notice and the staff eight weeks. 


Increased Unemployment in Birmingham and Coventry. 


Statistics of unemployment in the West Midlands 
area show a slight decrease for the week ended September 
lith, the total being 180,834, as compared with 181,544 
in the previous week. In several towns, however, increases 
are recorded, notably at Birmingham and Coventry, which 
show an addition of several hundreds to the ranks of the 
unemployed. The number of unemployed in these two 
areas are Birmingham 65,039 and Coventry 9640. 








LANCASHIRE. 


(From our own Correspondents.) 


MANCHESTER, Thursday. 
General Conditions. 

THERE was a little more cheerfulness in the tone 
of the Manchester markets for iron and metals this week, 
but most of it, if not all, could be traced to the American 
buying, and this is a very unstable foundation on which 
to build hopes of a revival in the iron trade. For one 
thing, it may cease suddenly at any moment, and for 
another, it cannot become large enough to make any 
permanent impression on the conditions of the trade 
Nevertheless, for the moment it is giving the industry 
something to do, and this is some comfort. Business men 
here are rather disturbed about the position in the Near 
East, and there were a few who anticipated a possible 
outbreak of war, and amongst them some who thought 
that this would result in another period of higher prices ; 
but one may doubt whether any such war as is now possible 
would have much stimulating effect on the iron and metal 
markets. More probably the first effect would be depress- 
ing and not stimulating. 


Metals. 


Certain sections of the copper market seem 
to be rather better than they have been for some time, and 
there appears to be a little more buying of electrolytic 
ingot copper. This is a favourite kind of refined copper 
with the cable makers, and for electrical work generally ; 
but for ordinary engineering work it is on much the same 
level as best selected ingots; and as the latter do not 
share in the better prices and increased demand, it seems 
safe to assume that general engineering business is no better 
than it was. The difference in the market price between 
electrolytic and best select is now £5 per ton, whereas the 
difference in copper content is almost infinitesimal. The 
increase in the consumption of refined copper is sometimes 
attributed to the smaller supplies of old copper which are 
now available, and the much higher prices which dealers 
are now offering for clean old copper, viz., up to £58 per 
ton, tend to confirm this view. The standard copper 
market was very much in the same condition as it is now 
when dealers were offering only £50 to £52 for clean copper 
scrap ; 80 that there must be a considerable change in the 
conditions of supply and demand. The demand for manu- 
factured copper and brass of a sort usually required by 
the engineering trades is very slow, but this may be par- 
tially accounted for by the prices still quoted. Every 
engineer must, of course, know that these prices are entirely 
artificial, and have no foundation in raw material; and 
hence it is natural for him to postpone buying as long as 
possible and to buy only what he must have in the hope 
that sooner or later these manufactured prices will be 
made to accord with the market price for standard and 
refined copper. Tin remains a very steady market, and 
so far as can be seen the present supply—of course, apart 
from the reserves which are supposed to be firmly held by 
the F.M.S. and Dutch Governments— is about equal to the 
present demand. The position seems to be balanced, 
and so long as there is no doubt about the attitude of the 
said Governments, one does not see that any serious dis- 
turbance is likely to take place. If the labour troubles in 
America are settled it is possible that there will be a 
little spurt of buying for that market. Lead is steady 
and quiet, and the backwardation on forward metal is 
less. This, from being as high as 25s. per ton for forward, 
has been reduced to about 7s. 6d. The American market 
remains quiet. Spelter has been a little firmer of late, and 
there seems to be some expectation in the market of an 
early improvement. Consumers appear to be rather more 
inclined to buy, and, on the other hand, the continental 
sellers are not offering. The imports of spelter were, how- 
ever, larger last month than they had been for some time. 


Pig Iron. 

The position here in the foundry iron market is 
not greatly altered, except that Scotch foundry iron con- 
tinues to get dearer, and is now almost out of the reach of 
the Manchester ironfounder. Some Scottish makers are 
asking 110s. per ton on trucks at the furnaces for No. 3, 
which means at least 130s. per ton when brought here 
through a merchant, or, in other words, £2 per ton more 
than common iron. There is now keen competition for 
orders for castings ; it is not as it was a year or so ago, 
when the ironfounder could get any price he pleased ; and 
hence costs have to be looked into very closely. East Coast 
hematite iron is still at a moderate price, and could cer- 
tainly be brought here at fully £1 per ton below the cost of 
Scotch No. 3. Cleveland iron has again been advanced 
to 92s. 6d. and 95s. on trucks, but very few founders here 
now trouble themselves about Cleveland. Sellers of Derby- 
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and ironfounders are more disposed to put out larger 
orders for supplies up to the end of the year, seeing that 
there is now no probability of lower prices until the 
American buying of pig iron has come to an end. 


Finished Steel. 


The tone of the market for manufactured steel is 
perhaps a little better. Some people have an idea that a 
new war in the East would improve trade for a time, but 
this is not accepted by most experts in the market. 
Meantime the confusion in Europe certainly makes 
business worse. There is no change in the prices asked 
here for plates and sections; and they are still higher 
than the corresponding prices in other districts. There 
is very keen competition for any good orders that may 
come along, and these seem always to be taken at prices 
which leave no profit. 


Scrap. 

Dealers in scrap iron and steel are still in a very 
depressed state of mind, and can do only a little business. 
For scrap steel there is no demand, but the ironworks are 
still open to take heavy wrought serap at 65s. per ton. 
[ronfounders are buying very little cast scrap, and the 
relatively low prices do not tempt them. It seems absurd 
to have to sell best textile machinery scrap at 82s. 6d. per 
ton when 130s. has to be paid for Scotch No. 3; but the 
fact of its being absurd is not of much comfort to the 
scrap dealer. 


Wages in the Engineering Trades. 


There is just a possibility of a further stoppage 
of work in the engineering trades, due to a demand which 
has recently been made by the trades unions for an advance 
of wages of £1 per week for all their members who are 
engaged in the production of textile machinery. Although 
textile machinists form the only section of the industry 
which is at present prosperous, the employers are not 
likely to agree to the demand of the workers for two main 
reasons. First, such action would tend to sectionalise the 
industry, and, secondly, the differentiation of rates of 
pay would lead to confusion and friction. I understand 
that there is to be a meeting this week of the employers 
and the men’s delegates, when the matter is to be dis- 
cussed, 


Cheap Money. 


In spite of —or is it because of ?—the general indus 
trial depression there would seem to be a large amount 
of capital available in this country for sound investments, 
judging from the low price at which the Manchester 
Corporation has recently been able to raise a loan of 
£1,000,000. The Corporation decided to issue yearling 
bills by tender, and the applications amounted to 
£1,333,000, the average rate of interest at which the bills 
were allotted being only £2 16s. 10.9d., which is roughly 
equivalent, allowing for the difference between discount 
and interest, to the yield on 5 per cent. National War 
Bonds maturing on September, 1923. 


Forthcoming Exhibitions. 


Two interesting exhibitions are to be held in 
Manchester next month, one devoted to town planning 
and the other to textile machinery. The former is being 
promoted by the Manchester and District Joint Town 
Planning Advisory Committee, a body formed by seventy 
local authorities. This Committee is by far the largest 
and most important in the country, and its influence covers 
an area of approximately 700 square miles, representing a 
rateable value of £15,000,000. The exhibition will be held 
at the Town Hall, and will be divided into sections includ- 
ing local plans and drawings and models from all parts 
of the world. A series of lectures on appropriate subjects 
will form an important feature of the exhibition, which 
will commence on October 9th, and remain open until 
the 14th. The textile exhibition is to be held at the City 
Hall, and will be opened on October 6th. I understand 
that the whole of the available space has been allotted, 
and that amongst the exhibits will be found several 
machines of quite original design. 


Cotton Mill Statistics. 


The extent of the world’s cotton spinning 
industry and its distribution are both very clearly shown 
in the statistics given in a report issued by the Inter- 
national Federation of Master Cotton Spinners’ and 
Manufacturers’ Associations, whose headquarters are in 
Manchester. According to this report, the total number 
of spindles in the world on August Ist last is estimated at 
154,555,267, an increase of 2,240,000 in twelve months. Of 
this total, British mills contain 56,605,176 spindles, an 
increase of 464,000 spindles in the year. On the European 
Continent there are 434 million spindles, in the United 
States 36,493,000, in India 6,780,804, Japan 4,645,853, 
and in China 2,247,936 spindles. Out of a grand total of 
154,555,000 spindles Great Britain owns rather more than 
one-third, although the consumption of cotton in America 
is more than two and a-half times as much as it is in 
these islands. 


Salford Electricity Station. 


The whole of the large contracts for the above 
municipal undertaking have now been let. The tender of 
Edward Wood and Co., amounting to £37,598, has been 
accepted for the steel work for the various buildings, and 
Sir Robert McAlpine and Sons’ tender of £73,682 has been 
accepted for the excavations, concrete and brickwork, and 
Metropolitan-Vickers Electrical Company have obtained 
the contract for the turbo-generators. It will be seen, 
therefore, that the major portion of the work will be 
carried out by local firms. The total cost of the station 
per kilowatt will, I understand, compare very favourably 
with those of other similar undertakings which have 
recently been completed. 


Barrow-tn-Furness, Thursday. 
Hematite. 


in the hematite pig iron trade is substantial, and every- 
thing points now to a steady improvement all round. 
There have been further shipments to Baltimore, and a 
quantity is still on order for delivery in America. No 
doubt these American orders are the result of the coal 
strike there, and must not be taken as evidence of a return 
of a big trade with that country. As soon as they are 
able to produce this business will fall off, but in the mean- 
time it has allowed local smelters to clear their stocks and 
has put them in a better condition as regards production 
at present-day costs. The continental trade develops, 
and there is an improvement in the home market, and last 
week Scotland took some heavy deliveries by sea from 
Barrow. As anticipated, the improved demand has 
resulted in the North Lonsdale Tron Company blowing 
in a furnace at Cleator Moor, There are hints of more 
furnaces being put in blast as trade improves. Manganese 
is in good demand, and there is a gradual increase in 
inquiries and orders for special classes of iron. Spiegel is 
in moderate demand. 


Steel. 


The steel trade is still engaged on rails, and the 
merchant mill is also busy at Barrow. There are orders 
which will occupy many weeks to complete for the hoop 
works. The foundries are partly engaged. A large ship- 
ment of rails on a White Star chartered boat for Queens- 
land took place last week. 


Iron Ore. 


There is expected to be more life in the iron ore 
trade, and as more furnaces are put in blast so will the 
demand for native sorts improve. The same remark 
applies to foreign ore, one cargo of which arrived last 
week. 


Shipbuilding and Engineering. 


Shipbuilding is stagnant at the moment, but 
developments are anticipated very shortly. Engineering 
is dull, but here again there are signs of a little more 
business. 








SHEFFIELD. 
(From our own Correspondent.) 


More Disappointments. 


SHEFFIELD steel manufacturers, engineers and 
cutlers have suffered another series of disappointments 
during the past week. In the first place there was the 
Prime Minister’s refusal to receive the deputation repre- 
sentative of Sheffield and other industrial centres which 
have suffered by reason of the curtailment and postpone- 
ment of the naval programme, and whose hopes for some 
relief of the unemployment problem during the coming 
winter have centred on the promised placing of orders 
for the two new battleships. Readers of this column 
will have been to some extent prepared for this decision 
of the Prime Minister’s, for I have previously indicated 
that in the view of many local people, Sheffield has been, 
since the Armistice, reposing a disproportionate expecta- 
tion on the continuance of the armament orders which 
in the past have provided a very large measure of the 
city’s prosperity. It is now admitted by many manufac. 
turers that too much time has been spent in canvassing 
for a continuance of such orders, and too little attempt 
made to adapt plant for alternative purposes. Meantime 
other centres—at home and abroad—-have made the 
turn-over from war to peace manufactures, and captured 
much of the trade which Sheffield could have secured if it 
had been less enamoured of the easy money represented 
by armament orders. The folly of this attitude is now 
generally recognised, but the Prime Minister has been 
the object of a good deal of purposeless and not very 
dignified reviling since his refusal to meet the deputation 
was announced. The outlook in the Near East has 
revived the hopes of those who still see nothing in store 
for Sheffield but a continuance of war preparations; but 
the workers here have discovered by the bitter experience 
of the last year or two that the prosperity from this kind 
of work is too short-lived and hectic while it lasts, and it 
is by no means certain that even here any prospect of 
renewed hostilities would be welcomed, despite the city's 
40,000 unemployed. 


America's Rebuff. 


The other disappointment to which reference 
was made in the preceding paragraph is the unexpected 
passing of the Fordney Tariff Bill by the U.S.A. House of 
Representatives. This decision more particularly affects 
the makers of special and high-grade steels and cutlery. 
They had been hoping that the operation of the new 
tariff— practically prohibitive in its effects upon British 
imports—would be delayed if not avoided indefinitely 
as a result of the representations made by the Sheffield 
manufacturers who went over with this object ; but it would 
seem that these representations and the opposition of 
American retailers who foresee the creation of high prices 
under the big monopolies that will be fostered by the new 
tariff, have alike failed to counter the strong sentiment 
in America which counts on making the country prac- 
tically self-contained and self-sufficient industrially. At 
the same time there is just the possibility of a postpone- 
ment of the Bill, for according to private advices received 
in Sheffield this week, it has not passed through its final 
stages, and that on account of strenuous opposition, the 
question had been indefinitely postponed. Inquiries 
made on behalf of Sheffield failed to elicit from the 
American Consul-General either confirmation or denial 
of this report, though it is significant, perhaps, that up to 
the time of writing the Embassy has received no official 
intimation of the passing of the Fordney Tariff, as would 
have been expected. Sheffield manufacturers and others 
concerned will, however, be ill-advised if they repose 
much hope on the prospect of the tariff being abandoned. 
They had far better equip themselves to meet keen, and 
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possibly intensified, competition, though so far as the 


Sheffield cutlery trade, at any rate, is concerned, this 

vice is probably futile. Notwithstanding all the 
efforts of the University through the medium of its Trade 
Technical Societies and demonstrations, there is still an 
invincible opposition to the application of machinery 
and methods which would enormously reduce production 
costs. 


An Uncertain Customer. 


Meantime a good deal of activity in local furnaces 
and steel-making plant has resulted from America’s big 
appetite for pig iron and steel, consequent upon the 
stoppage of her own coal and other supplies. Recent 
brisk conditions in the pig iron market have been almost 
entirely due to the demand from the United States, 
This, however, cannot continue indefinitely, and alrea:y 
there are indications that the American pig iron producers 
are making determined efforts to resume the operations that 
were interrupted by the coal strike. At present, however, 
orders on American account are still being placed freely 
here, and with depleted stocks at home also, the prospects 
for some time to come are fairly satisfactory. The iron 
and steel trade in North Lincolnshire also continues to 
improve ; the mills at Frodingham have now been working 
full time for a fortnight, and another furnace is being 
prepared. 


Sheepbridge and Staveley Activities. 


Having regard to the industrial and financial 
conditions of the past year, the results shown by the 
Sheepbridge and Staveley Coal and Iron Companies, in 
their reports issued during the week-end, are by no means 
disappointing. The Sheepbridge Company shows a net 
profit of just under £80,000, and the directors report * an 
indication of improvement in some departments.” The 
sinking of a new shaft has been resumed, a new bilast- 
furnace and extensions to foundries have been completed 
and work in connection with the new ironstone field at 
Roxby in Lincolnshire is making progress. The Staveley 
Company directors state that the trading results have 
been the worst experienced in the whole period of the 
company’s existence—-and the present is the fifty-ninth 
annual report. Notwithstanding this, a profit of £176,124 
is shown, but it is admitted that this is mainly accounted 
for by the refund of excess profits duty and the coal 
award. It is interesting to note that 700 of the company’s 
workmen are shareholders. Thorncliffe Coal Distillation 
Company experienced a loss of over £33,500 on the year’s 
working, but the directors ‘‘ believe the prospects to be 
brighter and that a speedy recovery may be hoped for.” 


The Coal Position. 


At Sheffield Coal Exchange business has heen 
of a very lifeless character, many of the local pits having 
been idle during the week. Best steam hards are, however, 
urgently in demand both for home and export markets. 
Barnsley reports a falling off in the American demand, 
but there is a greater activity on the part of buyers in 
regard to forward business, and there are general signs 
of a revival, particularly in connection with continental 
markets, business with which, in the expectation of 
some local sellers, may soon approach pre-war dimensions, 
Best Yorkshire hards are already commanding up to 
27s., but a good deal of business has been put through 
at from 21s. to 23s. Coking slacks and furnace coke 
are in demand. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Better Trade Outlook. 


Tue trade position in the North of England is 
showing signs of renewed life. The reports this week are 
certainly more encouraging than for a long time past, and 
a more optimistic feeling prevails regarding the outlook. 
At the moment there is quite a boom in the pig iron trade. 
This is principally due to the extraordinary heavy demand 
from America, which continues unabated. Already all 
the local makers have practically sold out their make ot 
the better qualities of pig iron, up to the end of October, 
and in spite of the recent rises in price there has been a 
certain amount of business for delivery up to the end of 
the year. The shipments from the Cleveland district this 
month are likely to reach an exceptionally high total. 
The figures are‘well in advance of last month, and steamer 
tonnage has already been definitely stemmed for the 
transport of another 28,000 tons of local iron across the 
Atlantic. Although a fall of 2 dollars per ton is reported 
in the price of American iron, Cleveland iron can still 
be landed in the United States well below the price there, 
and buyers over here are operating, with the utmost 
confidence in the continuance of the trade for some time 
to come. At the same time it is to be recognised that this 
is but a passing phase. When America is able to resume 
normal production, she will be independent of European 
supplies, and high freight charges will probably apply the 
closure to this phase of commercial activity. This is no 
doubt one of the considerations which are preventing local 
ironmasters from increasing their productive capacity. 
They could sell considerably more than they are producing 
at present, but they want to be assured of a steady deman« 
before they put more furnaces into operation. Still, the 
hope is entertained that idle plant will again be in opera- 
tion before long. At the moment there are thirty furnaces 
in blast, out of a total of one hundred and fourteen, on 
the North-East Coast. Of these, seven are turning out 
Cleveland iron, eleven are making hematite, and twelve 
are producing other kinds of iron. 


Cleveland Iron Market. 


A very firm tone characterises the Cleveland pig 
iron market, and prices show a marked upward tendency. 
In addition to the heavy American demand, home con- 
sumers are now coming forward, and are anxious to secure 





supplies even fer forward delivery. There is also a strong 
market for Cleveland iron north of the Tweed, whilst 
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sales are reported to the Midlands, notwithstanding the 
relatively low price of Derbyshire and Northampton 
foundry iron. No. | and siliceous iron are still quoted 
at 97s. 6d. per ton, but No. 3 G.M.B. Cleveland pig iron 
has been advanced a further 2s. 6d. per ton to 95s. No. 4 
foundry is quoted at 90s., and No. 4 forge at 85s., but 
supplies of these qualities are very limited. 


Hematite Pig Iron. 


Little improvement is reported in the East Coast 
hematite pig iron trade. Makers hold large stocks, and 
are keen to sell mixed numbers at 89s. per ton, both for 
home consumption and export. No. | quality is obtainable 
at 89s, 6d. per ton. 





Iron-making Materials. 


The stagnation in the foreign ore trade continues, 
and as there is some pressure to sell, the quotation for 
best Rubio ore cannot now be put higher than 24s, per 
ton c.i.f., although even that figure is higher than the 
value of Mediterranean ores. There is still a strong export 
demand for coke, and ironmasters have to pay 26s. 6d. 
to 27s. per ton delivered at the works if they are seeking 
fresh supplies of good furnace coke. 


Manufactured Iron and Steel. 


The position in the manufactured iron and steel 
trade is gradually improving. More inquiries are circulat- 
ing, and a few orders for rails and constructional work are 
reported to have been booked, but the volume of trade 
passing is still within comparatively narrow limits. The 
competition of cheap continental semi-manufactured steel 
is still severely felt, and a fair quantity of Belgian billets 
being imported. Home quotations depend chiefly 
on destinations, cost of conveyance and long journeys 
having to be taken into consideration. For foreign trade, 
competition continues keen, and manufacturers are pre 
pared to make substantial price concessions for export 


are 


DUSINeS8. 


The Coal Trade. 


There has been a slight recovery in the tone of 
the Northern coal trade, and there is a rather more hopeful 
feeling throughout. During the past few days quite a 
number of new inquiries from the Continent for gas coals 
and steams for public utility concerns have been in circu- 
lation, and quotations have either been despatched or 
tenders are in course of preparation. In addition to these, 
there has also been something of an influx of general 
merchant inquiries, also from abroad, all of which together 
seems to have altered the outlook for the better, and have 
done not a little to counterbalance the setback which was 
occasioned by the loss of the American trade when the 
strike there was settled. Italian trade is still, however, 
very backward, and as a rule the buying for Germany is 
very slow just now. But, taking the export trade as a 
whole, there is a distinctly better prospect, which has 
been reflected in the healthier tone of the market in nearly 
every The home trade still lacks volume and 
vitality, but there are indications of possible develop 
ments which, if realised, will further strengthen the forward 
position Foreign coal inquiries for which tenders have 
been sent include 75,000 to 80,000 tons of best Northumber- 
land steams for the Swedish State Railways, for shipment 
to the end of the year; 17,500 to 20,000 tons of best 
steams the Latvian State Railways; and smaller 
quantities of gas coals for the Aalborg gasworks and the 
Frederikshavn gasworks. The Northumberland 
coal section is very steady. All the best brands of screened 
steams have improved in tone, and are at higher figures 
direct from the collieries, any concession being only 
obtainable in second hands. Second screened steams are 
also very steady, with a correspondingly good market for 
all of steam smalls. Durham coals have also 
benefited to some little extent by the heavier hookings 
and some of the weak spots have been eliminated, so that 
the position is less patchy than it‘was a week ago. Most 
of the well-known brands are steady at full quoted prices. 
The eoke market is strong for any make for prompt 
delivery. Both beehive and patent foundry are scarce 
and firm, while gas coke is none too plentiful. 
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SCOTLAND. 
(From our own Correspondent.) 
Home Markets Dull. 


Loca in practically all industrial 
markets are very discouraging. Producers were hopeful 
that the end of the holiday would bring an improvement 
all round, but as week succeeds week, conditions remain 
Only a fairly regular export demand enables 
the works to maintain a certain degree of activity, which, 
it is said, is not of a very profitable nature, The autumn 
outlook gives little hope of a change for the better. 


demands 


unchanged. 


Here and There. 


From various quarters come reports of new con- 
tracts, and these, of course, always engender the hope 
that more work may follow. It is reported that the 
Fairfield Shipbuilding and Engineering Company, Limited, 
Govan, is to proceed with the construction of a liner for 
the Union Steamship Company of New Zealand. This 
contract was entered into just before the end of the war, 
but was cancelled owing to the high costs of production. 
Report of another shipbuilding order has come to hand in 
the shape of an 8000-ton cargo steamer to be built in a 
yard on the lower reaches of the Clyde. From Motherwell 
comes the intimation of further contracts secured by the 
Motherwell Wagon and Rolling Stock Company, Limited, 
for the construction of wheels and axles to the order of 
the following railways :—-230 pairs for the North British 
Railway Company, 500 pairs for the Caledonian, 100 pairs 
for the East Indian, 300 pairs for the Rohilkund and 
Kumaon, and 200 pairs for the Burma Railways. Further- 
more, an order of interest has been secured by the Albion 
Motor Company, Glasgow, from the India Office in the 
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shape of fifty Albion 30-cwt. motor lorries of an improved 
type. 
severe test. 


Steel and Iron. 


Certain steel works report a little more inquiry 
on export account, but the general situation in the industry 
is far from satisfactory. Even when orders do come to 
hand, quantities are much less than formerly, and makers 
have had to modify their ideas as to what a rolling quantity 
amounts to. Steel plates still continue very short of orders, 
and current prices could be cut for a favourable order. 
There is a little more inquiry for steel for railway and struc- 
tural work abroad, and sheets of the thinner gauges also 
have comparatively fair orders. The situation in the bar 
iron trade is far from bright. Business is scarce all round, 
and only a small portion of the plants are in operation. 
Prices of scrap material are very firm, but only a moderate 
turnover is reported. The inquiry for pig iron fluctuates, 
but fair quantities still change hands. Supplies are 
searce and quotations remain firm. It is probable that 
additional furnaces will be put in blast soon. 


Coal. 


Business in Scotch coal has fallen off to a con- 
siderable extent, and markets were dull throughout the 
past week. Anticipation of orders from Canada have not 
been realised, and orders in hand for October are of small 
bulk. Few descriptions of round coal are moving freely, 
and Lanarkshire ells, in particular, have weakened. 
Small stuffs are now in much the same position as round 
fuel. A number of vessels still await cargoes, chiefly 
at East of Scotland ports, but forward business is greatly 
reduced. The general outlook is unfavourable. Aggregate 
shipments for the past week amounted to 337,750 tons, 
against 364,102 tons in the preceding week and 340,489 
tons in the same week in 1913. 





WALES AND ADJOINING COUNTIES. 


(From our own Correspondent. ) 


Coal Trade Outlook. 


Notimnc has developed during the past week 
to modify one’s opinion regarding the rather unsatis- 
factory outlook for the steam coal trade. The demand is 
quiet, and values are, as a consequence, displaying a down- 
ward tendency. There is still a fair amount of coal to be 
shipped to the States and Canada, but unfortunately the 
amount of fresh buying for these countries is very 
restricted. It cannot be said that business for America 
and Canada has come to an end; but there is no doubt 
that the volume of future operations will be such as to 
have little or no influence upon the market as a whole. 
This being the case, coalowners and exporters have to 
turn to the regular outlets for coal from this district, 
but the past week has shown that European consumers 
are not prepared to resume purchasing where the Ameri- 
cans and Canadians have practically left off. The foreign 
exchanges are against them, and, furthermore, being of the 
opinion that prices must come down, they prefer to wait 
until they think that values have settled down. This 
point has apparently not been reached, because while 
there is a fair inquiry the yield of actual business is com 
paratively small. It is interesting to note that up to the 
end of last week the number of cargoes shipped to America 
and Canada since July 29th last was 165, amounting to 
995,714 tons, but actual charterings on the open market 
from July 17th to the end of last week numbered 201, to 
lift a total of 1,464,800 tons. Apart from the tonnage 
which has been chartered on this side, some firms have 
taken up American tonnage on the other side at rates more 
favourable than those which have had to be conceded 
here. 


Wages and Non-unionism. 


Two questions which are figuring very prominently 
just now relate to wages and non-unionism. The Coal 
Conciliation Board met again on Tuesday of this week 
to consider the application of the Miners’ Federation for a 
subsistence allowance for the lower-paid workmen; but 
after about two hours’ discussion no agreement was come 
to, and consequently the matter was referred to the 
independent chairman, Lord Buxton, for his decision. 
According to a report of a meeting of the Rhondda No. 1 
district of miners, a resolution was passed instructing the 
Executive Council not only to demand a subsistence wage 
for the lower-paid workmen, no matter what the conse- 
quences might be to the industry, but to put in a demand 
for a 60 per cent. increase in wages, in order to bring wages 
up to a living standard. As regards non-unionism, it 
looks very much as if there is a very good prospect that the 
miners will tender notices on October 2nd, to operate in 
fourteen days from that date, in order to compel non- 
unionists to fall into line. The owners have made it clear 
that they are not prepared to co-operate in influencing 
workmen to join the Federation. The opinion of the 
various districts was sought over last week-end, and many 
districts have sent in reports to the general secretary that 
they approve of the proposal to tender notices on the date 
above-mentioned ; but in other cases a recommendation is 
made that notices should be postponed for a month, and 
that in the meantime an intensive campaign should be 
conducted against the non-unionists. 


Substitutes for Coal. 


In an article relative to the demand of the miners 
for a higher wage rate and the need for a reduction in the 
cost of production, the secretary of the South Wales Coal- 
owners’ Association draws attention to the expedients 
adopted by foreign countries who in pre-war days were 
dependent on British coals,and mainly on South Wales 
coals, with a view to economising the consumption of coal 
and therefore to a diminution in the demand for supplies 
from this country. These economies have taken the form 
of the development of water power, the increased con- 
sumption of oil, and the exploitation of lignite, peat, and 


This order is the successful outcome of a specially 





| now coalfields in foreign countries. The development of 


water power, particularly by the construction of hydro- 
electric stations, has been very actively carried out in 
France, Italy and elsewhere. As regard the exploitation 
of substitutes, Mr. Finlay Gibson points out that the output 
of lignite in Germany has been increased from about 
7,250,000 tons per month to 12,250,000 tons per month ; 
in Italy the development of peat beds is in active progress, 
and Italy is now importing from the United Kingdom an 
average quantity of only 500,000 tons compared with over 
800,000 tons in 1913. Similar enterprises are in progress in 
other countries. Moreover, in consequence of the high 
prices of British coals, and especially of Welsh coals, the 
development of the native resources of foreign countries 
is more active than ever. The Netherlands have more 
than doubled their pre-war coal output. The Spitzbergen 
coalfield has been so successfully developed that coal is now 
regularly shipped to Norway and Sweden. Spain and 
South Africa have also increased their outputs of coal, 
and South Africa as a result, is a more active competitor 
than ever with Britain in the Eastern coal trade. The 
competition of oil is also dealt with at length, and it is 
mentioned that the quantity of coal now required by the 
British Admiralty for naval consumption is almost 
negligible. At all the important coal depéts on the ocean 
routes of the world, oil tanks are being constructed, 
and notwithstanding the fact that there is in the world 
to-day 14,000,000 gross tons more of shipping than in 
1914, we are supplying less coal for bunker purposes both 
at home and foreign ports than we were shipping in 
pre-war days. 


Current Business. 


The tone of the steam coal market has been on 
the dull side, and the inquiry coming along is very meagre. 
Foreign consumers are not at all eager to buy at the 
current prices, notwithstanding that they are lower than 
was the case a week ago. In order to effect a sale of 
a cargo, exporters have to discount existing values. Some 
of the leading collieries are pretty well stemmed for the 
present month ; but for any further business they are com- 
pelled to come down in their ideas or else business goes 
past them. Best Admiralty large can be booked for early 
October loading at 27s. 6d. without difficulty, and even at 
a trifle less, while second qualities are obtainable at 26s. 
to 26s. 6d. Monmouthshire coals are quiet, but dry coals 
are very steady at round about 28s. 6d. to 29s. Small 
coals are more plentiful, and the best can be secured at 
17s. 6d. or a shade less. Patent fuel meets with a very 
moderate inquiry. Even anthracite coals are not quite so 
firm, especially large coals, but sized coals are relatively 
steadier. 


Coalfield Non-unionism. 


The Executive Council of the South Wales Miners 
Federation has decided to call a coalfield conference for 
Saturday, 30th inst., to consider the whole question of 
non-unionism in the coalfield. Reports from district 
meetings show a large majority in favour of tendering 
notices on October 2nd. 


Swansea Metal Exchange. 


The tin-plate trade is very quiet, and prices are 
barely maintained. They are, in fact, below the cost of 
production, and it is rumoured that unless the conditions 
improve some works will have to close down temporarily. 





CaBLEe advices from America state that the railway 
shopmen’s strike has been settled. It has been running 
since July Ist, and it furnishes a very important object 
lesson in that it arose out of the refusal of the men to 
accept an award of the Railway Labour Board established 
under the Transportation Act, 1920. This, like our own 
National Wages Board, is composed of representatives of 
the companies, the brotherhoods and the public. The 
companies apparently were uncertain as to the justice 
of the award, as they were willing, provided the men 
resumed work, that the question should be reconsidered, 
but they made it a condition that the men who struck 
work should lose their seniority. Even this point the 
companies were willing to submit to the Labour Board ; 
but the men would not give way. They have, however, 
at last agreed to accept the award, but not all the com 
panies will now take the men back. A good deal of the 
work is non-technical. The men are not shopmen in our 
use of that term. They are carriage and wagon examiners, 
greasers, &c. In many of the states there has been a deal 
of unemployment and the strikers’ places have been filled. 
As a consequence of this and other conditions, the agree- 
ments as to renewing work have been made with individual 
companies and not in general. Altogether, the dispute 
has gone badly for the men, who have suffered their first 
defeat for many years. 


EVIDENCE continues to reach the Ministry of Commerce 
for Northern Ireland which shows that misapprehension 
continues to exist among consignors in England, Scotland 
and Wales with regard to the conditions under which goods 
may be imported into Ulster. A number of the merchants 
in Belfast and the North are still receiving requests from 
consignors on this side of the Channel to forward permits 
issued by the Irish Home Office to cover the importation 
of certain goods into Northern Ireland. The Northern 
Ministry of Commerce points out that the decree recently 
issued by the Provisional Government of the Irish Free 
State does not in any way apply to Northern Ireland. 
Decrees issued by the Provisional Government have force 
only in the area under its control, and do not apply to the 
six counties of Londonderry, Antrim, Down, Armagh, 
Fermanagh, and Tyrone, which are under the jurisdiction 
of the Government of Northern Ireland. The commodities 
enumerated in the decree are:—(a) Petroleum spirit, 
naphtha, benzol, petroleum, paraffin oil, fuel oil, motor 
spirit, or other substance capable of producing power ; 
(6) any lubricating oil ; (c) motor cars and motor cycles ; 
any parts or accessories of or for motor cars or motor 
cycles ; (d) any sheet metal (except galvanised iron and 
tin-plates); (e) any iron plates; (f) any apparatus or 
contrivance for or capable of being used for communication 
by wireless telegraphy or any part of or accessory for any 
such apparatus. 
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Current Prices for Metals and Fuels. 


























North Staffs. Forge 
Foundry 
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(3) Northampton— 
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IRON ORE. 
N.W. Coast— 
Native 
(1) Spanish 
(1) N. African 
N.E. Coast— 
Native ... me 
Foreign (c.i.f.) ... 
PIG IRON. 
Home. 
£ad 
2) ScorLanD— 
Hematite... ... 5 7 6 
No. 1 Foundry 5 5 0 
No, 3 Foundry 5 0 0 
N.E. Coast— 
Hematite Mixed Nos. ... 9 9 
No. 1... 49 6 
Cleveland— 
i 417 6 
Silicious Iron ... 417 6 
No. 3 G.M.B. ... 415 0 
No. 4 Foundry 410 0 
No. 4 Forge 450 
Mottled 400 
White... 400 
MIDLANDS— 
(3) Staffs.— 
All-mine (Cold Blast) 
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MANUFACTURED IRON. 


22/6 
22/6 
22/6 


24/- 


Export. 
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Foundry No. 3 400 = 
a Forge 310 0 

(3) Derbyshire— 
No.3 Foundry ... .. 4 2 6to4 3 6 
Forge roe ms - 

(3) Lincolnsbire— ‘ 
i a hee ET ce O'S — 
BP ere i — 
Forge see, aa aie eae 

(4) N. W. Coast— 

N. Lanes. and Cum. 

Hematite Mixed Nos. .. 5 4 0 _ 





















(1) Delivered. 


Home. Export. 
£a 4 £8. d. 
ScoTLanD— 
Crown Bars . 1010 0 1010 0 
Best ie tdde the al Oe —_ 
N.E. Coast— 
Crown Bars ... ... oe — 
OR ae gee! tae) Se — 
LaNcs.— 
Crown Bars ... ... .. 1110 0 —_ 
Second Quality Bars ... 10 5 0 -- 
ee -eoltteuse ved BBS 1315 0 
8S. Yorks.— 
Crown Bars ... ... ... 1210 0 — 
Best ,, ab te a — 
a eee — 
MIDLANDS— 
Crown Bars ... ... ... 1010 Otoll 5 0 
Marked Bars (Staffs.)... 1310 0 ... ... _ 
Nut and Bolt Bars... 915 Oto 917 6 
Gas Tube Strip .. .. 11 0 Otoll 5 0 
STEEL. 
(6) Home. (7) Export. 
os “a Za d, 
(5) ScorLasp— 
Boiler Plates 1210 0 a= 
ShipPlatesfin.andup 9 0 0 — 
Sections ee Fe — 
SteelSheets,in.tofin. 10 5 .0 - 
Sheets(Gal.Cor.24B.G.) — 17 12 6 


(2) Net Makers’ works. 
(6) Home Prices—All delivered Glasgow Station. Boiler Plates 10/- extra delivered England 
(8) Except where otherwise indicated coals are per ton at pit for inland and f.o.b. for export and coke is per ton on rail at ovens and f.o.b. for export. 























STEEL (continued) FUELS. 
N.E. _ 
Snes eum. magert. SCOTLAND. Export. 
£84 €8 4 £ 8 4 | payanxsnree— 
— Plates 9 0 Oto 9 . : _ (f.0.b. Glasgow)—Steam 21;- 
ngles 815 0to9 _ . Ell... 21/6 
Boiler Plates ... My casinei — Re . Splint 21/6 to 23/9 
Joista ... 9 0 0 . 2 n Trebles 22/9 
Heavy Rails .. 910 0 ~ ba 2 Doubles 21/9 
Fish-plates 1410 0 .. ; - a se Singles 20/- 
Channels eae a ea = AYRSHIRE— 
Hard Billets ... 8 5 0 — (f.0.b. Ports)}—Steam 21/- 
Soft Billets 710 0 - - - Splint 21/6 
N.W. Coast— - 2 Trebles ... 22/9 
B <r FIFESHIRE— 
ied — swe (f.0.b, Methil or Burnt- 
. -. o on island)—Steam ... ... 20/6 to 23/- 
vd ” " 4 : to 13 0 0 Screened Navigation 28 /- 
7 ae 23/6 
Ship Plates 000. _ Doubles 2K 
Boiler ,, 1310 0. _— Singles 20/6 
MANCHESTER— LoTHIANS— 
Bars (Round) 9 0 Oto 910 0 (£.0.b. Leith}—Best Steam ... 22/- 
» (others) 910 0to10 0 0 Secondary Steam 21/3 
Hoops (Best)... ... 15 5 0 15 0 0 Trebles 23/- 
»» (Soft Steel) 2 is 12 0 0 Doubles 22/6 
ee 9 0 0to10 0 Singles 21/- 
» (Lanes. Boiler) .. 1310 0 - 
SHEFFIELD— ENGLAND. 
Siemens Acid Billets .. 10 0 0 - oa > ~ $0/. 
Bessemer Billets ... 1210 0 . - Househol $c 48/8 to 57/6 
Hard Basic 815 0 ; oe —— 
Soft ,, 750. ts Coke ... 33/- 
H 12 5 0 NORTHUMBERLAND — 
os omer seg “Sw ae ’ ga Best Steams 24/- to 24/6 
, Soft Wire Rod a 000. —_ Second Steams 23/- to 23/6 
a Steam Smalls ... 14/- to 15/- 
Small Rolled Bars... ... 9 5 Oto 910 Unscreened 20/6 
Billets ani Sheet-bars... 70 Oto 7 2 6 Household 25)- to 28/- 
Gas Tube Strip 10 0 0to10 5 0 ares 
Sheets (20 W.G.) ... 1110 Oto12 0 0 Best Gas 24/- te 24/6 
Galv.Sheets(f.o.b.L’pool) 16 7 6 to 1615 0 ca 21)- to 22/- 
Angles 815 Otc 9 0 0 Household 25 /- to 28/- 
Joists 9 0 Oto 910 Foundry Coke ... ib) apv.ee pee eee 
Tees... a a ee SO. <a — SHEFFIELD— INLAND. 
Bridge and Tank Plates 9 0 Oto 910 0 S. Yorks. Best Steam Hards 21/- to 22/- -- 
Derbyshire Hards ... . 19/- to 20/- _ 
Seconds . 18/- to 20/- 
Cobbles .- 17;- to 19/- — 
Swanxsza— SENSERRSTS CIETAS. 4a a ... 15/- to 16/- -- 
Tin-plates, I.C., 20 by 14 19/- to 19/3 Washed Smalls - 10/- to M/- = 
Block Tin (cash) 158 15 0 Best Hard Slacks 12/- to 13/- — 
1» (three months) 159 17 6 Seconds, 9/- to 10/6 = 
Copper (cash)... Si 6212 6 Soft Nutty ,, 7/8 to 8/6 - 
»» (three months)... 63 5 0 Pea ” M to 8/- ~~ 
Spanish Lead (cash) 4% 0 0 Small ” - +e en © 
” (three months 23 7 6 House, Branch... . ++ 30/- to 33/- ay 
Spelter (cash)... ... ... 3112 6 » Best Silkstone ... ... 27/6 to 20/- = 
(three months) 3017 6 Blast Furnace Coke (Inland and Export)... 20/- to 30/- 
a im ’ 
MANCHESTER— . . 
Cc —- SOUTH WALES. 
Copper, Best Selected Ingots 710 0 | Bem Cah: (9) 
» Electrolytic 710 0 Best Smokeless Large ... 26/6 to 27/- 
» Strong Sheets... 900 Second ,, bs 25/6 to 26/- 
»» Loco Tubes o1kh Best Dry Large us 28/6 to 29/- 
Brass Loco Tubes ... 0 011% Ordinary Dry Large 27 /6 to 28/- 
» Condenser 01 3% Best Black Vein Large ... 25/- to 25/6 
Lead, English 25:10 0 Western Valley ,, ... .. 25/- to 25/6 
» Foreign 245 0 Best Eastern Valley La-ge 24/- to 25/- 
ae nad Ordinary ” ” 22/6 to 24/- 
Best Steam Smalls ... 16/- to 17/- 
Ordinary 14/- to 16/- 
FERRO ALLOYS. . SP ay 
iatlnideiamsdintae) Washed Nuts... ... ... 25/- to 30/- 
* No. 3 Rhondda Large ... 28/- to 29/- 
Tungsten Metal Powder 1/94 per Ib. a Smalls .. 20/- to 21/ 
Ferro Tungsten oe om Ib. = No. 2 - Large .. 21/6 to 22/6 
ol er nl 5 
Ferro Chrome, 4 p.c. to6 p.c. carbon... £24 10/- 83 _ — 4 ~~ - 
He 6 p.c. to8 pc. ,, £2310 0 9/- ” ” — a j 
, ©6=— sé petolOpe ,, £3100 8) Ode gags -.. oo 
Specially Refined Patent Fuel o 27/- to 29/6 
Max. 3 pe. casbon £60 26 /- Pitwood (ex ship) ... 28/6 to 30/- 
SwansEA— 
we TRe ~«e0 30/- Anthracite Coals: 
» 0-75 p.c. carbon -- £75 37 - Best Big Vein Larg 57/6 to 60/- 
», carbon free .--1/7 per Ib. RD encen se 52/6 to 55/- 
Metallic Chromium ... ... ...  ...5/- per lb. eS Sea 47 /6 to 50/- 
Ferro Manganese ... (per ton) £15 for home. Machine-made Cobbles... 73/- to 72/6 
» Silicon, 45 p.c. to 50 p.c. ... ...£12 4 0 scale 5/- per Nuts Rk. Tae 70/- to 72/6 
unl 
7 Beans 45/- to 50/- 
” » 75 pc. REF ee Se oe 24/- to 25/- 
, Breaker Duff 8/6 to 9/- 
» Vanadium we: ...18/- per Ib, 
bdo... .. ae Rabbly Cube ... 16f- 14/6 
,» ‘Titanium (carbon free) ...1/2 per Ib. om” Gets 25/- to 27/6 
Nickel (per ton) .-. £160 Simone 24/- to 25/- 
Cobalt nee ne nes .--11/- per Ib. Small = Parc 14/6 to 16/- 
Aluminium (per ton) ... £82 to wr Ditiah Oficial C Through 19/6 to 22/6 
(3) At furnaces. (4) Delivered Sheffield. (5) Glasgow, Lanarkshire and Ayrshire. 


(7) Export Prices—F.0.B. Glasgow. 
(9) Per ton f.0.b, 
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French Engineering Notes. 
(From our Correspondent in Paris.) 
Reconstruction Work. 


THE hesitation of those entitled to reparation to 
place orders for the material they require from Germany 
has been dispelled by the facilities which are now offered 
them for dealing direct with German firms. Past experi- 
ence with the old Comité d’Achats, which too often 
supplied everything except what was needed, did not 
encourage people in the devastated areas to order what 
they wanted through Government channels, and now that 
they are permitted to select what they require either from 
catalogues or from visits to German works, and specify 
the firms which are to supply the material, orders are 
beginning to arrive in considerable numbers. In the 
Department of the Somme alone, the Reconstitution 
Service has, during the week, sanctioned the placing of 
orders to the value of about 3,000,000f., and as the demands 
are accumulating, it is likely that the work will be carried 
on much more actively than had been anticipated. Some 
firms are sending in demands for the entire reconstruction 
and equipment of works. The requirements are very 
largely for machinery and machine tools, building material 
representing only a small part of the total. German 
firms are flooding the devastated regions with circulars 
and catalogues, and it is evident that the reconstruction 
work will provide plenty of activity in Germany, payment 
being made, of course, by the German Government on 
account of reparations. An important deputation of 
German manufacturers, headed by Herr Hugo Stinnes, 
is expected to make a thorough inspection of the devastated 
departments next month. It is significant that the workers 
in Germany have undertaken to do all they can to assist 
manufacturers in supplying the material to France, while 
the colliers have agreed to work an extra hour a day to 
permit of heavier consignments of coal to this country. 
This considerable importation of German goods into France 
cannot fail to have some influence upon business here. It is 
generally believed that the lower prices at which a vast 
amount of German material will be delivered into the 
devastated regions will have the effect of bringing down 
prices everywhere, and it is certain that a great deal of 
building work is being suspended with the idea that cheaper 
materials will be procurable in a very short time. 


Railwaymen. 


The new decree concerning the working hours of 
railwaymen has given rise to a good deal of discussion on 
account of what appeared to be the refusal of the Govern- 
ment to accept in its entirety the proposal of the Superior 
Council of Railways for an extension of hours under con- 
ditions that would mean a longer working day for the 
same amount of wages paid. Under this proposal, the 
men would be required to work an additional 300 hours 
a year without extra pay, which meant that the average 
day would be nine hours, while a further 150 hours a 
year could be worked overtime with pay. The Govern- 
ment, however, declines to touch the principle of the 
eight hours’ day, although it will be no longer rigidly 
enforced, and by fixing the number of working hours at 
2504 a year, with an additional 450 hours’ overtime, its 
object is to give a sufficient elasticity to the working day, 
whereby the companies may be able to adapt labour to 
the varying requirements of the service. The new arrange- 
ment also implies that the working hours will be effective, 
and will no longer include the time when men engaged in 
intermittent work have nothing to do. In this case, the 
working day may be twelve and even fifteen hours, so 
that for intermittent duties there will be two shifts instead 
of three as at present. 


Living Costs. 


The strike in the engineering trades at Havre 
shows little sign of coming to an end, and thd frequent 
interruption of work at the docks is causing so much in- 
convenience that several shipping companies are reported 
to be considering the advisability of going elsewhere unless 
the labour trouble can be permanently settled. All offers 
of arbitration have been rejected by employers, who affirm 
that if the men refuse to make a sacrifice of 10 per cent. 
in wages, it will be quite impossible to carry on business 
at all. Matters are so completely at a deadlock that the 
Havre Chamber of Commerce is trying to find a way out 
of the difficulty by appointing a Commission to investigate 
the cost of living, and see if it will not be possible, with 
the aid of the shopkeepers, to reduce prices pari passu with 
wages. As the shopkeepers have been particularly 
sympathetic with the strikers, it is hoped that they will 
make a sacrifice on behalf of the men, for it is clear that 
employers are unable to give in over the question of wages, 
and if the men find that what is offered them does not 
constitute a living wage, they must either give up all 
hope of finding work in the district or help to do something 
to bring down the exaggerated cost of living. 


Rail Motors. 


The State Railways are continuing their experi- 
ments with trains hauled by petrol motor vehicles with 
which they hope to realise big economies on local lines 
where the services are at present run at a loss. It has 
been found necessary to reduce the number of trains to 
@ minimum, and in certain cases even to suppress them 
altogether, but if the results of the trials carried out some 
months ago on a line near Mantes should be confirmed by 
the prolonged test which is to be made on a particularly 
difficult line between Mortange and Sainte-Gauburge, in 
the Department of the Orne, the employment of petrol 
trains will be rapidly increased, until they replace steam 
locomotives on all the local lines. The distance between 
the two towns is 72 kiloms., and the train will accomplish 
the journey each way daily. If the results are satisfactory, 
the State will immediately order a number of petrol 
vehicles to be put in service on other lines. The first 
experiments were made with a modified omnibus chassis 
weighing 14} tons. It hauled two coaches at speeds up 
to 30 miles an hour, and at a cost that showed it was quite 
possible to make the local lines with limited traffic self- 
supporting. 
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at le. each, 
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DYNAMOS AND MOTORS. 


184,340. July 5th, 1921.—IMPROVEMENTS RELATING TO InDUC- 
TION Exvectric Morors, George Herbert Fletcher, of 
Seaton Park-avenue, Ashton-on-Mersey, and the Metro- 
politan-Viekers Electrical Company, of 4, Central-buildings, 

estiminster. 

THE laminated ring A of the rotor is provided near its periphery 
with a plurality of holes forming longitudinal conductor slots B, 
which, as shown, may be of the partially open type. The rotor 
conductors are formed of a core C of good conducting non- 
magnetic material such as copper and an enclosing outer layer 
or covering sleeve D of magnetic material. The sleeves may be 
of the same length as the laminated ring A, whilst the inner 
cores C project beyond both ends of the ring and are connected 
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together to form the squirrel cage winding by means of solid 
end rings E of copper or other material of suitable cunductivity, 
which, as shown, may be provided with holes through which the 
ends of the cores C may be passed and secured by riveting, 
welding or otherwise. Since, however, the end rings often con- 
stitute a relatively large part of the rotor resistance, the same 
principle may be applied to the end rings; that is to say, the 
cores and sleeves of the rotor conductors may be connected 
respectively to the cores and enclosing coverings of composite 
end rings of a similar nature to the composite conductors. The 
stator may be of any type. At the moment of starting the 
currents flow mainly through the sleeve D and a good starting 
torque is secured.—A pril 17th, 1922. 


TRANSMISSION OF POWER. 


180,694. May 26th, 1921.—1MPROVEMENTS IN AND RELATING TO 
ProtTectivE Devices ror Exectric Circuits, The British 
Thomson-Houston Company, Crown House, Aldwych. 

The device described in this specification offers a discharge 
path of high conductivity at voltages only moderately higher 
than the normal voltage. The device consists of an elongated 
envelope A composed of brass, copper or other material. The 
envelope is evacuated to a degree which will enable an electron 
discharge to take place inside. B is a tungsten cathode which 
is connected to a battery C or other source of supply. D is an 
anode which is connected to the line wire E. Outside the enve- 


N°180,694 


z 















iin 


lope is a solenoid F, which provides a magnetic field and which 
causes the electrons emitted by the cathode to be deflected and 
made to travel in a spiral path about the cathode on the way to 
the anode. When a voltage surge occurs in the line or when 
a lightning discharge causes a rise of voltage above the critical 
value, a discharge of current occurs, and when the high voltage 
condition no longer prevails the condition of non-conductivity 
in the device is immediately restored. The specification con- 
tains a number of diagrams showing how the device may be used 
in connection with electric supply systems.—August 17th, 1922. 


TRAMWAYS AND RAILWAYS. 


184,219. May 30th, 1921.—IMPROVEMENTS IN AND RELATING 
to Exrectric Drive ror Venicies, Edward Charles Robert 
Marks, of 57 and 58, Lincoln’s Inn-fields, London, W.C. 2. 

One or several motors are arranged along the longitudinal axis 
of the chassis, and when use is made of several motors, their 
shafts are coupled together by gears, endless screws, or other 
transmission members, the motors forming together with the 
driving members of the axles a rigid arrangement carried by 





the shaft and not supported by the axles. In the case of two 
axles the ei members may consist of hollow shafts traversed 
by a corresponding axle driven by the motor by means of gears 
or other transmission members, the connection between the 
hollow shafts and the axles being effected by means of arrange- 
ments allowing the displacement of the axles relatively to the 
hollow shafts. The connection may, for instance, be obtained 
by means of springs allowing the desired displacement whilst 
imparting a certain resiliency to the transmission. In the case 
of a vehicle or of a bogie with three axles, use is made of two 
motors arranged along the longitudinal axis on each side of the 
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middle axle, the motors having their driving shafts coupled 
together through the intermediary of gears, endless screws or 
other transmission members secured on the driving shaft of the 
wheels of the middle axle. The frameworks of two neighbouring 
motors are connected by a casing that supports the bearing of 
the hollow shaft situated between the two motors. Where the 
line is fed by a high-voltage current the scheme enables the motors 
to be coupled in series, in order that each armature shal! be 
subjected to one fraction of the voltage of the line only.—July 
3let, 1922. 


MOTOR CARS AND ROAD TRAFFIC. 


184,305. October 21st, 1921.—LarProvementTs In RE-TREADING 
AND MANUFACTURE OF PNEUMATIC Motor Tires, William 
Thomson, of Chichester House, Double-street, Spalding, 
Lincs. 

The tire is built up in the usual manner up to the point before 
the walls and tread are finally put on. At this stage the pre- 
pared woven wire = A is laid on the underlying rubber com- 
pound B and is rolled into the compound until the compound 
percolates through the mesh, when another layer of rubber 
compound B is rolled upon it and both rubbers then closely 
adhere. The final layers of rubber compound are placed on the 
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walls and the tread upon the centre and around the tire in the 
usual manner. The whole is then placed in the mould or pan 
and vulcanised in the usual way. With a tire constructed in 
accordance with this invention the woven wire and rubber com- 
pounds become homogeneous and flexible, and with the wire 
extending around the tire and from bead to bead, disintegration 
of the tire fabric is prevented and bursting cannot cecur.— 
August 17th, 1922. 


LIGHTING AND HEATING. 


184,250. May 3rd, 1921.—A New or Improvep Process ror 
THE ComBUSTION OF PULVERISED Fvet, Charles Edward 
Blyth, of Stockton, near Rugby. 

In processes for the combustion of fuel in which a mixture of 
pulverised fuel, such as coal, and an inflammable liquid, such as 
oil, is used, the relative proportions of the pulverised fue! and 
inflammable liquid have previously been such that the latter 
acts as the carrier for the former. This involves the use of a 
comparatively large percentage of the liquid content. Accord- 
ing to this invention the relative proportion of inflammable 
liquid per unit weight of powdered fuel is such that after treat- 
ment therewith the pulverised fuel retains its property of 
diffusion in air in a finely divided state of suspension, and, 
together with the air, constitutes a carrier for the inflammable 
liquid. It has been found that the addition of such a small pro- 
portion as .07 per cent. of inflammable liquid, such as paraftin, 
to powdered fuel—such, for example, as coal—provides a finely 
divided fuel which readily ignites and burns with complete com- 
bustion irrespective of the presence of a considerable quantity 
of foreign matter. A feature of the invention is that the inflam- 
mable liquid is added to the fuel before or during pulverisation, 
and according to one arrangement the inflammable liquid and 
raw fuel meet together at the hopper of the pulverising machine 
and pass through a drying and pulverising process together,— 
August 3rd, 1922. 


184,240. April 30th, 1921,—IMPROVEMENTS IN ELEectTrio 
Rapiators, John Robert Quain, of 17, Victoria-street, 8.W, 
The conductor A is arranged in zigzag form and is supported 
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on insulating studs B fixed to the back of the case or frame C 
so as to leave a space between the conductor and the back of 
the frame. When the panel or cover D is attached to the edges E 
® space is left between the conductor and the panel. Any number 
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lines in the lower drawing), a distance equal to about 75 per cent. 


diameter of the wheels is substantially greater than the draught 
of the vessel.— August 16th, 1922. 




















of the overall diameter of the wheel. It will be noted that the | 184,285. May 17th, 1921. 






wheels is found of considerable'advantage in mancwuvring. The | of this kind a continuous process of distillation can be carrie« 
wheels are placed at some distance aft of the aftermost sub- | out, and the tar from one still can be passed on to another 
merged portion of the structure of the ship (indicated by dotted operating at a different temperature. 


August 2nd, 1922. 


IMPROVED BURNER OR ATOMISER 
FoR Liquip Fue, Samuel McIntyre Saunders, of Saunder 
and Taylor, Limited, of 43, Lower Moseley-street, Man- 





———. -- "4s chester. 
Zs 184,415. December 19th, 1921.—ImMPpRovemMENTs IN Hoprer According to this invention a disc, film, surface or curtain of ] 
' DREDGERs, Horrer BaRGEs AND THE LIKE, Wm. Simons | air or steam is produced by the liberation of air or steam from OF 
i and Co., Limited, William Brown, and Walter Brown, all | two opposing jets or nozzles preferably located at right angles 
; = London Works, Renfrew. : ; to one another, whilst the jet or nozzle delivering the liquid fuel a 
| Cc , The primary object of this invention is to enable the valve 
- 4 seat to be renewed or repaired without removing the valve or VoL. 
t cutting away parts of the flooring keelsons. The sloping sides A N?184,285 
i of the hopper and cross keelsons B are extended to the ship’- f 7} = 
; bottom, being deflected near the bottom and continued vertically, 
4 leaving a rectangular passage in the shell! plating. C denotes ; 
: b Fae 
; N°184,415 “a 
; 
J 01 
A AN 
rt ; | 5 
F | FUL 
: Practic 
ing. 1 
inelude 
NAUT 
D is arranged at right angles to the curtain of liberated air or steam. Engine 
f = Thus the three jets or nozzles lie in close proximity one to the = 
i" ] other and serve to feed a flame in a manner which gives good at the 
a rectangular plate presenting a central opening, the plate being results. lugust 17th, 1922. ans 
: supported between upper and lower angle irons D and E. F is They 
of these panelled frames may be used, the ends F of one con- | a seating member carried by the plate C. Renewable wear piece< He Ss Ma Saas neering 
ductor being connected to the ends of the conductor in the | G extend all round the lower edge of the rectangular passage 7 - rev tse swan Ee per an 
adjacent frame.—July 31st, 1922. When the vessel is in dry dock access can be gained to thi he: 
renewable wear pieces and they may easily be renewed o 
184,307. June 4th, 1921.—IMPROVEMENTS IN OR RELATING TO | repaired. re 17th, 1922. ’ , 7 Forthcoming Engagements. = 
Exrorric HEATING ELEMENTs, Herbert Watson Sullivan ’ r 
and Charles Bernard Gresham, both of Winchester House, 
Old Broad-street, E.C. 2. Secretaries of Institutions, Societies, d&c., desirous of having : 
Each heating unit A comprises an oblong block of refractory MEASURING AND TESTING INSTRU MENTS. notices of meetings inserted in this column, are requested to note pe 
material having at its outer face a series of parallel transverse that, in order to make sure of its insertion, the necessary information equip! 
channels C, which have a semi-circular cross section. At one | 184,299. May 26th, 1921.—IMPROVEMENTS IN BEARINGS For | Should reach this office on, or before, the morning of the Wednesday entran 
edge of each unit there is a bridge piece D, perforated as shown Weicuinc Macuines, George Henry Denison and Sidney | of the week preceding the meetings. In all cases the TimE and FE 
at E. The perforations are situated so that when the units are Charles Brown, both of Hunslet Foundry, Leeds. " | PLACE at which the meeting is to be held should be clearly stated. in all 
This invention relates to improvements in weighing machines oo he 
which are self-aligning in one direction and support either knife wHTRe , > , eppre > . ao, Gti 
Ne? 184,307 edges or semi-knife edges used to ensure sued neg In the TU ESDAY aad FRIDAY SEI TEMBER Sze to Simp. the 5 
drawing A is the link carrying the hardened steel bush bearing B, Tae Iwstrrvre oF Metats.—Swansea. Annual asautuma Autou 
which is arranged to rock upon the link bottom in any well- | meeting. For programme, see page 152. we 
TUESDAY, SEPTEMBER 26rn Mo: 
Ne 164,299 INSTITUTE OF MARINE ENGINEERS 85/88, The Minoric fk 
x Tower Hill, FE. 1. Film illustrating industrial works, Messr or of 
Vickers. Ladies’ night. 6.30 p.m. 192 


















































WEDNESDAY, SEPTEMBER 2iru. 
INSTITUTE OF Cost AND WorkKs AccouNTANTS.—The Institute 
of Chartered Patent Agents, Staple Inn Buildings, W.C. 1, 
Inaugural meeting. “*‘ Collection of Data for Ascertaiming Over 










head Expenses,” by Mr. R. Stelling. 7 p.m. . 
e 
fara | THURSDAY, SEPTEMBER 28ru. sot 
INSTITUTION OF British Founprymen.—The Institute of Chan 
Marine Engineers, 85/88, The Minories, Tower Hill, E. 1. Presi oA 
dential address by Mr. Wesley Lambert, M. Inst. C.E. 7.30 p.m —- 
‘E . Cor 
> > enn ee” oe ay: 
FRIDAY, SEPTEMBER 29ru. —~ 
INSTITUTION OF MuNiIcIPAL aND CouNTY ENGINEERS may 
Metropolitan District meeting at Poplar and Port of London fy. 
Authority’s Docks. 11 a.m él. 9 
— } ° fide | 
[ro] : rot MONDAY, OCTOBER 2np. — 
yi? ‘On year) , - Braprorp ENGINggRING Soctety.—-The Technical College, i 
oi—-0/ FE it # # Bradford. Presidential address, *‘ The Development of Public land: 
E : . . . : Electricity Supply,” by Mr. C. E. Allsopp. 7.30 p.m. @f th 
known manner, to render it self-aligning. The pivot C consists f x a . . a 
: oe - : ‘ of a screw, fitted into the top of the link A, and is secured by a FRIDAY, OCTOBER 6rna. Tt 
hontion aoe F pape se pena am ew — _—- lock-nut and has a conical pivot end which rests in @ recess G InstrTuTe oF Cost aND Works AccounTANTs.—Connaught the | 
J : ; ons, drilled into the lug D forming part of the box or frame E. In| Hall, Newcastle. For the purpose of inaugurating a branch in 
axis of the wire will lie along the axis of the semi-circular channels | ¢ he plan four lugs are shown, which carry a similar number of | the Newcastle district. Paper, “ The Necessity for Scientific 
( The elements are provided with terminal blocks H, which links. —August 17th, 1922 7 oe : ae he M r "H P re PT, ke = t ‘en “tf ifr - “a G 
ray also be composed of refractory material.— August 17th, 1922. , ° Osting, »y Mr. : , pious er. icket s may o rainec rom the 
: secretary at 38, Grosvenor-gardens, 8.W. 1. 7.30 p.m. 
euecen.s.A Tue Junior InstituTION or ENGINEERS.—39, Victoria- tT 
ELLANEOUS. street, S.W. 1. First meeting of winter session. Paper, “ Engi- 
re an) seate. neering in Bacon Factories,’ by Mr. W. A. Tookey, M.I. Mech. E. 
. 2 4 184,242. May 2nd, 1921.—Improvep Process anp Apparatus | 7.30 p.m. 
pat April 16th, 1921.— IMPROVED MEANS FOR PROPULSION For DisTILLINc TAR AND OTHER Liquips, William Glossop, F, Z r - cel an 
¥ Snips, Maurice Edward Denny, of Leven Shipyard, of Highfield. H iadiene : iin. Teles Wien SATURDAY, OCTOBER Tru. Sc 
Dumbarton, and Frederick Thomas Edgecombe, of the a ee ee ees ee eee , ; Mu . Cc ry E The bea: 
eamne address ’ of Thornhill House, also of Hipperholme; and Ralph InsTITUTION oF MuNicIPAL AND County ENGINEERS. ue . 
ee i William Willsdon, of Copmanthorpe, York. Guildhall, Grantham. East Midland District meeting. 10 a.m. 100% 
The object of this invention is to provide improved means The obiect of this 4 antl ; pe, de a shed of ; Cre 
of propulsion and manceuvring more particularly for shallow- | 4:<+inin : om a ‘d oth or iaui i n= > FEM ~ ® “Th Ingen Re INSTITUTION OF MUNICIPAL AND COUNTY ENGINEERS Don at 
draught vessels. A propelling unit consisting of a pair of pro- ocomnnt B or f oe ~ ‘leans pictvenenseiy 1e apparatus | caster. North-Eastern District quarterly meeting. 2 p.m, oa 
velling agents is shown. There are two improved propellin Sunpelese & series <f superimposed plates arranged to provide a the 
I P —- € | zigzag path for the tar by one plate being inclined to deliver the TITERS > oT _ G 
wheels A and B, arranged side by side, the helix of the starboard F ¢ I g rUESDAY, OCTOBER l0rua. Gar 
° tar to the top of another plate, which is inclined in the reverse > if A Ba. Thi 
direction, and delivers on to the top of a third plate and so on T ey M ae SOSna ” = The on ie — 
ower il, bk. 1. onditions to Ge igh Kconomy from Oil 
N?184,227 Fuel,” by Mr. A. Keenes. 6.30 p.m. a 
N°184,242 Fos 
See Seater T 
Cou 
S.E 
30t 
PERSONAL AND BUSINESS ANNOUNCEMENTS. T 
— OF | 
Micnart H. P. Aucen, A.M.I. Mech. E., has resigned his con- , 
nection with Burton, Griffiths and Co., Limited, to take over the sare 
sole representation of Bell’s United Asbest os Company, Limited, 
in the Leeds and North Lancashire district L 
j Tue lronciap Swircneear Company, Limited, asks us to 
| state that its new London address is 23, Queen Anne’s-gate, Be 
Westminster, 8.W. 1. The London office will deal with inquiries Pal 
and orders emanating from South Wales, the Midlands, East I 
Coast, southern counties and overseas, fror 
Vor 
D. ANDERSON AND Son, Limited, of Manchester, London and 1 
Belfast, makers of the “‘ Belfast "’ roofs, roofing felts and ** Sidol « 
wood preservative, have established their administrative head- 
| quarters at Park-road Works, Stretford, Manchester, to which q 
. address all correspondence should be sent. ~ 
z ' | Yirbhkh har erase? Mr. Ernest WiLSON informs us that he is now associated with 
——— ree. Se : Spear and Jackson, Limited, of Sheffield, on their sales staff in L 
j | London. Mr. Wilson was for eleven years with Sir W. G. Arm- 
} strong, Whitworth and Co., Manchester and London, and has just 
' throughout the series. The outlet from the still is placed near returned from an extended business trip abroad. DI 
Tn the bottom so that there is never a large body of tar at the WE are informed by Alfred Herbert, Limited, that agreements SU 
bottom of the still. Means are provided for maintaining the | have been signed between the Cleveland Automatic Machine b> 
flow of tar into the still, so that at all times only a thin film will | Company, of Cleveland, Ohio, U.S.A., and themselves, whereby 19% 
wheel being right hand, while that of the port wheel is left hand, | be present upon the plates. The still may be heated from the | they become the authorised sole selling agents for the Cleveland ; 
so that when they are propelling the vessel ahead the upper | bottom or at the sides, or both, and the rising vapours assist | automatic screw and forming machines. The services of Mr. tor 
parts turn outwards and away from each other as indicated by | the process of distillation. The tar may be preheated before | H. Asbridge, who has been the Cleveland expert in this country Sp 


the arrows. This relative arrangement of the pitches of the admission to the still. It will be observed that with apparatus for many years, have been retained by Alfred Herbert, Limited. ’ 





